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Hydraulic Veneer Press. 





Ye present herewith an illustration of a 
hydraulic veneer press, the general arrange- 
ment of which will be readily understood 
from the engraving. 

it has four plates, each with provision for 
being heated by steam by means of the 
small pipes at the right, which have joints 
in them to allow vertical movement of the 
plates. 

Four hydraulic cylinders situated under 
the lower platen give a pressure of fifty 
tons. An equalizing rack makes all the 
rams move in unison, keeps the plates 
parallel, and prevents cramping. This only 
provides for the slight difference in fric- 
tional resistance, which may occur in the 
different rams. 

The plates in the machine illustrated are 
12 feet 6 inches long, 3 feet wide, and have 
an opening 8$ inches between them. The 
press is built, however, in various sizes, 
and with any desired number of plates. 

The size illustrated 
weighs about 23,000 
pounds, and can be oper- 
ated by a two-plunger or 
a four-plunger automatic 


think few will claim greater exactness, this 
will enable us to determine the power of, 
say, a hundred horse-power engine within 
the limit of three horse-power, which cer- 
tainly is not a serious quantity, as it will 
naturally strike us. 

But we apply the same instrument to an 
engine of 10,000 horse-power, and we are 
confronted with a possible error of 300 horse- 
power. It is the same 3 per cent., sure 
enough, but the total looks large. We 
readily see what 3 per cent. may amount to 
in large powers. 

The well-known fact that there is an in- 
determinable error in the indicator has 
thrown considerable discredit upon power 
tests of large engines, notably upon such 
testa of the engines of some of the govern- 
ment cruisers and battle ships; discredit 
must always follow the possibility of error 
extending into hundreds of horse power. 

The comparative smallness of the indi- 
cator piston, that is, its diameter, as com- 
pared with the diameter of the piston of 
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with the increase of the power of the en- 
gine, why not, then, make the size of the 
indicator piston somewhat in proportion to 
the size of the cylinder of the engine being 
tested? We do not mean by this to inti- 
mate that a different sized indicator piston 
should be employed for every different sized 
steam cylinder. We inquire only as to the 
propriety of making one other size—or, 
perhaps, two—the larger of the sizes to be 
used when the power of the engine gets up 
into the thousands, and very accurate re- 
sults are desirable. Since it is accuracy that 
is aimed at in the use of the indicator, why 
not take this means to more nearly attain it? 
SS 
Deep Well Pamp Balancing. 


By W. H. Boorn. 





There are many reasons why a deep pump 
should be balanced in such a way as to dis- 
tribute as evenly as possible the work to be 
done over both the up and down strokes. In 
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variable delivery belt 





pump, or, by a steam 
pump, the situation and 
operating conditions de- 
termining the best method 
of driving. It is made by 
the W. & S. Hydraulic 
Machine Works, 204 East 
Forty-third street, New 
York. 
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Only a Suggestion. 





With all the modern 
refinement of construction 
and with all the care that 
may be exercised in its 
we are certain that 
the indications of the 
steam-engine indicator are 
not absolutely correct. 
The strongest friend of 
this little instrument will 
not deny this. In fact, 
that know most 
about it, and make the most use of it 
are the most willing to admit it. But it 
may safely be claimed that in careful hands 
it will give results as nearly correct as those 

btained by the use of other instruments 
and appliances employed in observations of 
Steam in its varied uses. No one, for exam- 
ple, will be rash enough to claim that he can 
determine with absolute certainty the effi- 
clency of a boiler, yet an expert will insist 
that he can do so within reasonable limits, and 
the results obtained by the careful engineer 
ire taken as being practically correct. Prob- 
‘bly no one believes the steam tables so 
auch used by engineers, and prepared from 
the results of some of the most careful ex 
periments ever made are rigidly correct, yet 
ill believe that they are very nearly so. 
And so with other things. The engineer 
as faith that he can make tests that shall 
be correct within an allowable limit, which 
may be taken as 8 percent. Now, if we 
issume that we get results within 3 per 
cent. of exact with the indicator, and we 


use, 


those 
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the engine, evidently has considerable to do 
with the matter. When the piston of the 
standard indicator was increased to a diam- 
eter representing an area of 4 inch it was 
claimed that a material advance towards 
truth had been made. Asis well understood, 
the area of the indicator piston acted upon 
by the pressure increases as the square of 
the diameter, while the circumference, which 
we may take as the friction surface, in- 
creases directly as the diameter, hence it 
may be assumed that there is less percentage 
of error due to the friction of the large 
piston. The friction surface does not in- 
crease as fast as the force exerted under 
the piston. 

Again, coming to the friction of the pen- 
cil movement, and the friction of the pencil 
on the paper, these need not be greater 
with a large than with a small piston, hence 
the percentage of error is again reduced as 
the diameter of the piston is increased. 

As the importance of approaching exact- 
ness will generally be taken to increase 





saying this we are supposed to be dealing 
with an economical design. 

A pump may sometimes be seen which, 
for a very small duty, has large and heavy 
working parts, and is driven by a powerful 
motor which is not affected by the uneven 
resistance of the pump, or, if affected, the 
difference is unappreciable. In a new 
pump, however, we are not supposed to 
employ a heavy and clumsy gear, and a 
needlessly stiff crank-shaft when lighter 
parts will do the work. By balancing the 
pump we relieve the crank-pin—al ways lia- 
ble to be an overworked detail in mechanical 
structures—of the whole of the dead weight 
of the pump rods and of a portion of the 
weight of the water column. The principle 
which seems best to follow in figuring on a 
balance weight is that of exactly counter- 
balancing the rodsand other working parts 
and one-half the difference of the water 
duties of the up and down strokes. In fig 
uring out the amounts it is usually quite 
sufficient to consider the weight of a yard of 


water as equal to the square of the diam- 
eter of the working bucket or plunger. 

Thus, a three-inch bucket carries a load of 
9 pounds for each yard of head against 
which it works. As a matter of fact, the 
actual weight is nearly 2 per cent. greater 
with ordinary temperatures, the actual tem- 
perature at which the rule holds good being 
about 150 degrees. It is best simply to add 
2 per cent. to the result for accuracy if de- 
sired. 

Let a case be supposed of a 10-inch pump 
drawing from an artesian well in which the 
water level is 140 feet below the pump out- 
let box, and that when working the level 
falls a further 10 feet, making a total lift of 
150 feet. Inthe outlet boxisa 7-inch plung- 
er, and above this level the tank stands 60 
feet. The total lift is thus 210 feet, divided 
into the two divisions of 150 feet and 60 feet. 
We will allow 10 pounds per foot for the 
weight of the iron pump rods, couplings, 
guides, plunger, connecting rod, crank and 
bucket. This, reckoned on 140 feet of rods, 
is 1,400 pounds and must 
be exactly balanced, and 
may always be ascertained 
by actual weighing of the 
parts, or reference to back 
records, or by figuring on 
the dimensions intended. 

For the weight of water 
on the up stroke there 
is, first, that of the 50 
yards below the plunger 
acting on the 10 inch 
bucket. This is 10 x 10 
x 50 = 5,000 pounds. 
To add to this there is the 
further pressure due to 
the upper 20 yards. This 
acts down against the 
bucket, but up in favor of 
the plunger. Its net action 
is upon the difference be- 
tween the bucket area and 
the plunger area, or (10? 
— 7*) x 20 = 51 XK = 
1,020 pounds. This brings 
up the total lifted load of 
water to 6,020. On the 
down stroke of the pump 
the bucket is exposed to 
no pressure, for its valve 
is open during descent, and the load of the 
water comes upon the lower valve in the 
bottom of the working barrel. The resist- 
ance against the descent of the plunger is 
thus 7? x 20 = 980 pounds. The difference 
of the two strokes is 6,020 — 980 = 5,040 
pounds and represents the excess of duty 
on the up stroke which comes as stress and 
wear on the crankpin. 

Halving this gives 2,520 pounds, to which, 
alding the 1,400 pounds weight of rods, 
gives 3,920 pounds to be balanced. There 
isa little oversight here, purposely made so 
as to make it more clear. The pump being 
of that type which contains the rods inside 
the rising main, we ought to subtract from 
the weight of the rods their flotation. Iron 
has a specific gravity of about 74. Taking 
>). off 1,400 leaves 1,218 pounds. The rods 








float upwards to the extent of 187 pounds 
or thereabouts. We subtract this from the 
3,920 pounds and find 3,733, to which if we 
add 2 per cent. of 2,520 pounds, gives 3.783 
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pounds; the 2 per cent. being added merely 
to the resultant water load to allow for the 
inaccuracy of the rule for the weight of a 
yard of water. 

If now we proportion our balance lever 
with its longer end three times the shorter 
end we shall require a balance bole of 1,244 
pounds capable, either of sliding a little to 
and fro for adjustment, or, if fixed on the 
lever, of being added to or taken from, to 
suit actual working conditions. When the 
lifts above and below the outlet chamber are 
equal then the duty is exactly distributed 
by using a plunger as large as the bucket, 
and where the upper lift is much greater 
than the lower lift the rods may be more or 
less balanced by the plunger duty, and 
so much saved of actual metal balance 
weight. 

There is really no necessity to divide 
the dead-load effects from the line or water 
load. 

If we take all the crank- pin stresses on each 
stroke, calling those -+ which resist the 
crank and those — which help it we attain 
the same end; thus, on the up stroke we have 
-++ 1,213 of rods + 5,000 of lower lift and 
+ 1,020 of upper lift, a total of + 7,233. On 
the down stroke we have + 980 acting 
against the crank and — 1,213 of rods help- 
ing the crank. Then -+ 980 — 1,213 = — 
233. 

Then subtracting — 233 from -+ 7,233 
gives + 7,466. (The subtraction is algebraic, 
of course). Half this result is 3,733 as be- 
fore, to which we can again add the 50 
pounds for the 2 per cent. error. 

As the balance lever is connected by links 
to the pump crosshead and the pins have 
only a small angular movement, and the 
fulcrum can be easily given a liberal bear- 
ing surface, this method of balancing re- 
lieves both stress and friction. When a 
balance weight is placed in the wheel on the 
crank-shaft it adds to the load on the shaft 
bearings and takes nothing from the shaft 
stresses, and is not, therefore, to be consid- 
ered as good a mechanical design as the 
method described. 

I am sometimes meeting men who are apt 
to consider that the use of a plunger intro- 
duces ‘‘something” which cannot be ac- 
counted for. This, of course, is a mistaken 
idea, and in no case have I found a balance 
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figured as above to prove unsatisfactory in 
working. 

According to the desired neatness of the 
pump the balance weight may be either 
a cast block from a pattern or a rough box 
filled with gravel. The diagram annexed 
shows the arrangement I have in mind for 
the pump described. Balancing means that 
on the idle down stroke the crank is set to 
raise a weight which assists the up stroke. 
The stress in the crank-shaft is, therefore, 
never reversed, and the maximum stress 
also is reduced. By Wohlei’s law of stress- 
es there is thus a twofold saving, for the 
stress is smaller and of a less destructive 
nature, 
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Caleulating Weights for Estimates—I. 








By JoseErPH HORNER. 





The estimation of weights needs to be 
done with as much accuracy as that of labor 
costs, especially in cases where the total 
weights are large, and where the material is 
costly. Fortunately, the estimation is not 
subject to the uncertainty which belongs to 
the cost of labor, for the weight of the same 
kind of metal is fairly uniform per unit of 
volume, and the inequalities of castings are 
not so great but that a slight margin be- 
yond estimated weights will cover that, 
while the weight of rolled volumes of malle- 
able metal will not vary more than 5 per 
cent. from those tabulated. I have had a 
good deal to do with the calculation of 
weights, and think that three or four papers 
on the subject may, perhaps, be of interest 
and service to foreman and _ estimating 
clerks. I will first consider the case of 
castings, and afterwards that of wrought- 
iron and steel. 

The only correct way of calculating the 
weight of metal ina casting is to compute 
the number of cubic inches which it will 
contain, and multiply these by a numn- 
ber expressive of the weight of a unit vol- 
ume of the kind of metal used. The unit 
volume usually adopted is the cubic inch— 
only in very heavy work is the cubic foot 
employed. The following table gives the 
weight of a cubic inch of the common 
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details of the computations, but have put 
down the results only. The use of the ref- 
erence letters A, B and C enables one to see 
at a glance whether any item has been cal- 
culated or not. 

Adding these figures together we get 
1,859.5 total cubic inches. But we have to 
deduct the 382 bolt-holes therefrom. We 
thus obtain 1,859.5 — 13.5 = 1,846 cubic 
inches as the solid contents of the tank 
plate. 

I have said nothing yet about angles or 
fillets, usually cast around the flanges and 
brackets. If these are cast in they will 
hardly be less than 3” or 3’’ square. But 
instead of reckoning these up I should sim- 
ply knock out the 13.5 pounds weight of 
metal taken out by the holes, allowing that 
much for the added weight of angles. So 
that we say that there are 1,859.5 cubic inch- 
es in the tank plate, and, of course, the deci- 
mal can be omitted. 

To bring 1,859 cubic inches into pounds 
we multiply by the number representing the 
weight of a cubic inch of cast-iron given in 
the tableabove = .263 = 489.9 pounds, say, 
490 pounds. 

In connection with the plate a word or 
two about the frequent and considerable di- 
vergence between the estimated and actual 
weights will be in place. A plate of this or 
of kindred type is certain to exceed the cal- 
culated weight unless precautions are taken 
to prevent it. The reason is mainly be- 
cause of the broad superficial area over 
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Actually, we make allowance in the pat 
tern shop in cases where experience tells us 
that a casting will come out thicker tha: 
the pattern. If we think a casting wil! 
come out 7,’ thicker, we make the pattern 
7,” thinner; if an 4" thicker then 4” less. | 
should make a 4 ft. 0” tank plate fully », 
less in thickness than the thickness given 
on the drawing, and if the plate were large 
than 4 ft. 0” thinner still. 

Let us now take an example of a circula 
casting, the fly-wheel. The wheel is shown 
in half plan in Fig. 2, and in section in 
Fig. 2 A, the section to the left bein 
shaded regularly, that to the right bein: 
shaded to illustrate how it is divided int 
separate sections for convenience of calcu 
lation. 

We take the rim A first. Obtain the m 
circumference, and then reckon the rim as 
straight strip of metal. The outside diam 
eter is3 ft. 0’, the thickness is 1}. The inne 
diameter is, therefore, 2 ft. — 9’, and the 
mean diameter will be 2 ft. — 103”. So we 
set down the first item of measurement of 
the wheel in tabular form given below. 

We will take the inner ring B. Its section 
is concave and convex, and by reducing this 
to a plain rectangle the concave hollow a . 
will about compensate for the convex edges 
b b. This will not be absolutely accurate 
of course, because the diameter of « a is | 
larger than that of » 4, but it is sufficiently 
approximate for practical purposes, and time 
will only permit of practical approximations | 
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mon tank plate, Fig. 1. The details of this 
are wholly rectangular, and it is only neces- 
sary to multiply the length by breadth by 
thickness of the various details, as follows: 

In estimating weights, I set down all the 
details in a weight book, in ink, for future 
reference, if required. And this is how I 
should set down the several items in this 
tank plate; the quotients in cubic inches, 
of course, being added subsequently. 


cub. in. 
A,1 plate, 40" x 4’ 0" x §” = 1,440 
B B, 2 flanges. 4.0’ x 24° x 3’ = 180 
CO,2flanges 3/104" X28’ x 3’"= 174 
D, 28 brackets, 24 x 24" ‘= 65 5 
2 1 859 5 
Deduct 82 bolt-holes, }° x }' X 4 
13.5 cub. in. 
The whole of the items being thus se 


down at first, there is no risk of 
anything afterwards. I need not 


omitting 
give the 


weighing or loading down insufficient the 
evil will be magnified, and if the molder rams 
too lightly, or indulge too much in scrap- 
ing, rubbing and sleeking, the thickening 
will be still further increased. I have seen 
plates come out fully ,4," thicker in the 
central parts than the pattern, with the ad 
dition of something like 4} cwt. to the cal 
culated weight. So that it by no means 
follows that when castings are found to vary 
considerably from the calculated weights 
that the calculations themselves were incor 
rect. 

I mention this matter in connection with 
this tank plate because it is specially in 
castings of this general type that we have 
to be on our guard’ All broad flat areas 
tend toincrease of thickness, while in the 
case of vertical webs, however deep, there is 
little or no difference in the thicknesses of 
pattern and casting observable. 


multiplied by .7854. So we set down the ti 


arms /, as shown in the table. Every item b 
now is tabulated except the radii c by which r 
the arms merge into the rim and boss, and m 
these can be neglected, or a small allow - 
ance lumped on for them. Now: bi 
A, Lring 2 ft. 104’ diam. & 44” x al 
14°’ = 761 cubic inches Pp 

B, 1 ring 2 ft. 73’ diam. x 14” x (8 
14” = 185 2 cubic inches (4 

C, lring 38' diam. x 6” x of 
14° = 69.9 cubic inches. st; 

1), 1ring 6" diam. x 14” x fr 
14” = 42.1 cubic inches ho 

KH, 6 arms 113” long X 2% x 18” x it 
.7854 = 221 cubic inches. Q 


1,279 2 cubic inches ir 

The circumference of A in the table, of 2 ft 
103” = 345” x 3.14159 108.3" But it 
is not usual or necessary to take the troubl 
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of calculating circumferences, or areas, be- 
cause tables of these are given in many en- 
gineers’ books of reference. Multiplying 
103.3" by 4.5” by 1.5”, we obtain 761 cubic 
inches in the rim, and set that down oppo- 
site A in the table above. 

[n a similar way, we compute the number 
of cubic inches in each item, and record the 
results thus found in the table, as indicated. 

he total is 1,279.2 cubic inches. Multi- 
plying by .263 we get 336 pounds weight of 
wheel, or 3 cwts. 

(he next example, Figs.3 and 34,isa 
chain wheel, or sheave pulley, a good ex- 
ample of the division ofa plece of work 
into sections. We must divide the rim into 
three convenient sections A, B, C. The 
dimensions of these sections are all given 
on the drawing, so we will set down A and 
B without comment in the list of items 
below. 

We can best compute the portion ( as 
one-half of a cylindrical ring of 2 ft. 8’ mean 
diameter. The ring is 1’ thick at the sides 
and 1}’' at the bottom, hence its mean thick- 
ness will be 14’, its inner diameter 14’, and 
its outer 33’. We set that down accord- 
ingly in list C. The boss D is 8” diameter 
and 8’ deep ; the hole is 34". The average 
diameter is, therefore, 53, and thickness 
2}'. We setthat down. The belt Hen- 
circling the boss averages 9}'’ diameter and 
has an average section of 1}” x 1”. 

There are six flat arms ¥, and by deduct- 
ing dimensions we find they measure 8}’’ 
inlength. Their average width is 3%’’, and 
their thickness is 1’. There are 12 vertical 
ribs G which we can average at 11” in length 
each with a cross-section of 23’ x 3’. This 
completes the various items, with the ex- 
ception of the hollows or radii, which we do 
not usually calculate in detail. 

A, 2 rings 2’ 103’ diam. « 24” x 
2" — 406 cubic inches. 
} 2rings 2’ 9” diam. x 2” x 
1° = 414 cubic inches. 
0, half ring 2’ 8’ diam. x 14” and 
33'' = 466 cubic inches. 
D, 1 boss 53’ diam. x 8” x 
24'’ = 324 cubic inches. 
E, 1 ring 9}’’ diam. x 1} X 
1” = 36 cubic inches. 
F, 6 arms 8%” x 38" x 


1’ = 190 cubic inches. 
G j2ivtbs it" «x Sa" x 
%'' — 2385 cubic inches. 








2,071 cubic inches. 

We now compute the number of cubic 
inches in each item and record the results 
as shown in the table. 

Adding up we get 2,071 cubic inches of 
metal in this pulley. Multiplying by .263 
we have 544 pounds or 4cwt. 96 pounds. 

———_- > oe —_—_—__ 

In a paper read in Germany on the rusting 
of boiler shells, the author concludes that 
the most serious cause is the introduction 
of air with the feed-water. If the feed- 
water enters the boiler near the low-water 
level he concludes that it will soon be ex- 
pelled with the steam, unless it has a chance 
to accumulate in pockets. Such pockets 
rust rapidly. The feeding, he advises, 
should be completed before stopping for the 
day, so that the water standing in the boiler 
over night shall be as free from air as prac- 
ticable. Faulty construction, the author 
believes, is the frequent cause of internal 
rusting. For preventing rusting he recom- 
mends: First, whilst the boiler is working 
—(1) Removing air from the feed-water 
before it enters the boiler. (2) Removing 
alr from the water whilst in the boiler, and 
preventing its accumulation in pockets, etc. 
(3) Addition of chemicals to the feed: water. 
(4) Protective coatings applied to the inside 
of the shell. Second, whilst the boiler is 
Standing idle—(1) Removing all moisture 
from the boiler, (a) by blowing it off whilst 
hot, () by producing an air current through 
it, (c) by placing hygroscopic bodies inside. 
(2) Direct protection of the shells, (a) by 
painting with tar, varnish, etc., (b) by cover- 
ing with protective paints, and such an 
'<aline coating as milk of lime. (3) Pro- 

ting the shells from varying temperatures 
by keeping the draught in the flues con- 
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stant, and so as to prevent moisture alter- 
nately depositing and evaporating on the 
shell. (4) Protecting the shell by com- 
pletely filling the boiler with water from 
which all air has been expelled. 

ae ee 

Ambrose Webster. 





In our issue of May 24th, we announced 
the sudden death of Ambrose Webster, 
which took place May 16th, at Beaucourt, 
France. A short time previous Mr. Webster 
had sailed for Europe, intending to spend 
about three months in investigation of me- 
chanical matters there, he having made it 
his practice to keep Himself thoroughly 
posted as to the watch-making industry, 
not only here but all over the world. He 
was a frequent visitor to this office, and 
called here a few hours before sailing; the 
next we heard of him being when he sent a 
list of names of French mechanics whom he 
had met, and whom he thought should be 
readers of this paper, and he offered to pay 
their subscriptions for a short time, in order 
that they might become acquainted with it. 
Before our reply reached him he was dead. 

As to the manner of his death, a letter 
from his attendant in France says: ‘‘We 
were feeling very well that morning. After 
breakfast we went down to the factory 
(meaning Jappy Freres’ clock factory in 
Beaucourt). As we got to the office door 
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in 1857 went to Waltham as the first ma- 
chinist employed by the watch company, 
which was afterward organized as the firm 
of Appleton, Tracy & Co., and is now the 
American Waltham Watch Co. 

Here, in the fall of 1859, he was given 
charge of the machine shop, having in his 
charge twelve machinists. He remained in 
that position three years, when he was 
appointed master mechanic, having charge 
of all the mechanical work in the factory, 
except the actual manufacture of watches, 
his duty being to furnish to every depart- 
ment what was necessary to execute the 
work. He remained in this position ten 
years, when he was advanced to the position 
of assistant general superintendent, serving 
four years, making a total of: nineteen years’ 
connection with the industry of the Ameri- 
can watch factory. 

In the spring of 1876 he retired from the 
factory, spending the summer in studying 
the Centennial Exposition in Philadelphia, 
visiting the various watch and clock fac- 
tories about the country, and making a 
study of their systems of manufacture. 

In the fall of 1876 he joined partnership 
with Mr. John E. Whitcomb in building the 
then celebrated Whitcomb lathe, and de- 
voted his attention during the winter to 
equipping a new shop in which to build 
watch-factory machinery. 

In the summer of 1877 he took a contract 
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Mr. Webster says to me, ‘ You goin, and I 
will come very soon. I do not feel just 
right.’ I looked at him, and saw there was 
trouble, so went back to the hotel and put 
him in bed ; then he felt very much better. 
All at once he wanted to vomit, and while I 
was assisting him in this he fell back on the 
pillow dead.” 

The French physician’s certificate, which 
accompanied the body home, gives as the 
probable cause of death an internal hemor- 
rhage, due to the rupture of the heart, or 
of an intrathoracic artery. 

Mr. Webster was 62 years old, having 
been born in Southbridge, Mass , in 1832. 
His father was a mechanic, and Ambrose, 
during his boyhood, worked in a woolen 
factory in summer time, attending school 
in winter. At fifteen he went to Spring- 
field, where he attended a boarding school, 
and in 1849 entered the Springfield Armory 
to serve a four years’ apprenticeship. Upon 
the completion of his apprenticeship he 
worked in Springfield six months on sta- 
tionary and locomotive engines, and in 1853 
went to Richmond, Va., where he worked 
for the Richmond & Danville road. He did 
not remain there long, but returned to 
Springfield, where he became inspector for 
the Springfield Tool Company, who were 
building machine tools. Afterward he again 
worked at the Armory as a machinist, and 
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to build a large amount of machinery for an 
English factory, and in 1878 took a con- 
tract to design and superintend the erec- 
tion of and equip a watch factory to build 
one thousand per day of the Waterbury 
watches. This was the first contract of its 
kind ever executed. From this time until 
his death he was engaged in building ma- 
chinery for watch factories, clock factories, 
sewing machine factories, typewriter fac- 
tories, etc., and visited several times all the 
watch factories of England, and nearly all 
in Switzerland and France. 

Mr. Webster had a most pleasing person- 
ality, and no man stood higher in the 
respect and esteem of the people of the 
community in which he lived. Seeking no 
political honors he was yet uncommonly 
public spirited, and accepted from time to 
time positions of trust in Waltham in which 
his keen intelligence, good judgment and 
sterling honesty were of the greatest value 
to the community. 

Mr. Webster was, first of all, a mechanic 
who took great interest in mechanics and 
pride in their achievements. He was an oc- 
casional contributor to our columns, his last 
article, which was designed to show what 
machinists had to measure with in the ear- 
lier days, appearing in ourissue of April 
12th last. Though Mr. Webster probably 
did not accumulate much money during his 
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life, his success was of afar higher order 
than is exemplified in mere money-getting. 
He was a man of whom every American 
mechanic should feel proud. 
——-oabe 
Discussions at Conventions—Appoint- 
ment of Secretaries. 





M. N. Forney, in writing of the recent 
convention of railroad men at Saratoga, 
and especially upon the method of closing 
debate upon any given subject, advocates a 
procedure which will enable the members 
present to know who desires to speak before 
voting upon the question of closing discus- 
sion, which, it seems to us, is sensible. 

Mr. Forney says: 

‘The influence of the graduates of the 
technical schools is shown more and more 
each year. The reports are prepared more 
systematically, which is the result of the 
knowledge and training which scientific 
education gives. In some ways, though, the 
influence of the more liberally educated 
members has not been without some draw- 
backs. The older, and many of the younger 
men who have risen from the ranks now 
often hesitate to take part in the discussions. 
One of the profitable features of these 
meetings was that the men who acquired 
their knowledge directly from practical ex- 
perience gave the results of their observa- 
tions in the clear and concise way that is 
characteristic of their class. Book knowl- 
edge can never entirely displace this kind of 
information. In fact, knowledge, like mat- 
ter, may be divided into three kinds—solid, 
liquid, and gaseous. The practical men 
generally contribute the solid variety. The 
liquid information comes from those whose 
principal stock has been obtained from 
books, and the gaseous from the chronic 
windbags. When a graduate first leaves a 
technical school his contributions to the 
subjects about which he has been instruct- 
ed is very apt to be of the liquid variety, 
and it is only after considerable experience 
that the fluid becomes solidified. Generally 
a chemical change is required before the 
contents of a gas bag can be consolidated.” 

Mr. Forney also advocates the appoint- 
ment of the secretary by the Board of Di- 
rectors in Master Mechanics’ Association in- 
stead of electing him by vote of the mem- 
bers, as at present. This plan has its merits, 
as has been shown in other societies, and it 
would at least do away with the possibility 
of the introduction of ward-politics meth- 
ods in a contest for the office. 

<> 


Children in Mills. 





One of the worst features of factory life 
is that it is impossible to keep the children 
out of the mills. The political economist 
looks with pride at the laws which forbid 
the employment of children under ten, 
twelve, and thirteen years of age, or at the 
compulsory education law, demanding four- 
teen weeks of schooling in the year, and 
thinks, perchance, that the bitter ‘“‘cry of 
the children” goes up no more. But let 
him look around him instead of at his 
books, and he may see the pale faces and 
stunted forms of the children in manufact- 
uring districts; he may see the nervous, 
weary eyes of the cash girls and boys in our 
large shops, without going into the houses 
where the children of six and seven must 
be in readiness to sew on buttons, take out 
bastings, do the pressing, or put in gussets. 
But they must work to live, and perhaps it 
is better to live than to die; at least, there 
is a prejudice in favor of existence, even 
when the choice appears doubtful. The 
parents evade the factory laws by every 
means in their power; they change their 
names and residences, make one school 
certificate do duty for several children, tell 
anything but the truth in regard to their 
ages. If the mill superintendents are con- 
scientious men, they will look at the chil- 
dren’s teeth, and send away those whom 
they judge under age. But it is to the 
manufacturer’s interest that the children 
should help, and why should they take 
more care for the children’s welfare than 
the parents themselves? So it comes to 
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pass that thousands of dwarfed, deformed 
little creatures of both sexes, unhealthy and 
undeveloped in body and in mind, work in 
the mills and factories of this great coun- 
try, making one of the saddest sights that 
the sun looks down upon.— Elizabeth Morris, 
tn July Lippincott’s. 
eee Eee 
Giraver, Drill and Tool Sharpener. 





We present herewith an illustration of a 
device for holding gravers, drills and other 
tools while being sharpened on a Washita 
or other oil stone. 


A steel roller supported upon screw pivots ° 


runs upon the stone, revolving freely, and 
the drill or other tool is held at any desired 
angle, indicated by the two graduated col- 
lars, and clamped by the knurled nuts. 
While clamped at this angle the tool can be 
run first over the quick-cutting stone, and 
finished on finer ones, and the glossing, 
when required, can be done on block tin or 
box wood without removing the tool, thus 
insuring flat surfaces and uniform action. 

The engraving shows the tool about two- 
thirds size. It is finely finished, and nickel- 
plated. The manufacturers are Ezra F. 
Bowman & Co., Lancaster, Pa 

ape 
Punching and Shearing Machine. 

We present herewith an illustration of a 
punching and shearing machine having a 
throat 48 inches deep, and a capacity to 
punch a 13$"x7}'’ manhole through 3 inch 
steel plates, or a 4 inch round hole through 
1inch steel. Arranged as a shear it will 
shear 1 inch plate at full depth of throat. 
There is a substantial and positive locking 
clutch with an automatic stop motion which 
when desired leaves the slide at the top 
of its stroke. The slide is counterbalanced, 
and there are the usual facilities for moving 
it by hand in setting punches and shears. 
As shown, the machine is arranged to stand 
at right angles to the line shaft, which in 
many cases is desirable. 

Tools for punching manholes are shown 


in place in the machine. 


Cleveland Punch and 

Shear Works Co., Cleve- 

land, O. 
oe 

Replies from Ameri- 
can ship-owners, as far 
as received by the Bu- 
reau of Navigation, Trea- 
sury Department, show 
that Americans own 
under foreign flags 64 
steel or iron steamships, 
of 197,108 gross tons, in 
transatlantic trade. 
These are forbidden by 
the old registry law of 

792 to fly the American 
flag, and are accordingly 
subject to foreign, chie 
ly British, laws. 
American steel, or iron 
steel, tonnage in trans- 
atlantic trade under the 
registry law consists of 
82 steamships, of 175,369 
gross tons, of which 19 
steamships, of 42,821 
gross tons, including the 
“New York” and 
** Paris,” were built 
abroad, and have been 
permitted to fly the 
American flag by special acts of Congress, 
or as wrecks repaired in the Unitéd States. 

same . 

A newspaper man, anxious to get busi- 
ness from a firm that advertised in his field, 
wrote, soliciting anorder. Thereply came : 
‘*Where does your paper go?” An answer 
was promptly sent: ‘‘To North and South 
America, Europe, Asia and Africa, and it 
is all I can do to keep it from going to ——.” 

—- 

Preliminary work has already been started 
on the New York and Jersey City bridge 
by sounding for the piers. 
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It is made by the 
Excelsior Machine and 
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A Summer Suggestion. 





By FRANK RICHARDS. 





COMPRESSED AIR AND 


WATER. 


COOL DRINKING 





At this season everything of a cooling 
tendency is in demand, and even cool or 
cooling suggestions are apt to be welcome. 
So many establishments, especially railroad 
shops, now maintain a constant supply of 
compressed air and use it for so many pur- 
poses that itisa wonder to me that it has not 
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ways possible, without any attention as to 
maintenance and without other cost than 
the actual cost of compressing the air. 

The arrangement required must readily 
suggest itself to any one familiar with the 
conditions of the problem involved. A 
vertical cylindrical reservoir should be pro- 
vided and connected to the water supply. 
This reservoir would be constantly full of 
water, and while contained therein the cool- 
ing of the water would take place. The 
water should enter the reservoir at the top, 
and be drawn off at the bottom, and the 
draught pipe after leaving the reservoir 





GRAVER, DRILL AND TooL SHARPENER. 


yet been used in such places for maintaining 
a constant supply of cool drinking water. 
It is possible that the air has been so em- 
ployed, but, if so, we should have full 
information about it, and I certainly have 
not heard of it. Nothing need be said about 
the necessity of maintaining a constant sup- 
ply of cool and pure drinking water wher- 
ever men are employed, and especially in 
hot weather. The expense, and especially 
the care and trouble required in looking 
after the ice supply, are familiar enough to 
all, and also the actual objections to the use 


UTTER LT 
YCLEVELAND PUNCH & SHEAR WKSCO}| 
{ CLEVELAND,o. U.S.A b 


a 


— 


PUNCHING AND SHEARING 


of ice water; the fact that only an excessive- 
ly and injuriously low temperature can be 
maintained by ice with any certainty, and 
the other fact that too much of the ice that 
is used everywhere contains, and contributes 
to the water unwholesome and objection- 
able matter. The cost of the ice, the im- 
purities contained in it, and the actual labor 
of handling and looking after it would make 
a compressed-air service for the same pur- 
pose cheap and welcome by comparison. If 
in any place a constant supply of com- 
pressed air is maintained a constant supply 
of cool and pure drinking water is also al- 


O 


NM 
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should be as short as possible, so that the 
water after being cooled may not have a 
chance to warm up again. The cooling of 
the water would be accomplished by the 
passage of expanded air through a coil of 
pipe closely surrounding the reservoir, the 
air entering at the bottom of the coil, and 
escaping at the top. The air should be 
brought to the cock which controls the ad- 
mission to the coil at full pressure, say, 70 
to 80 pounds gauge, and at the temperature 
of the surrounding air. The compressed 
air, while under full pressure and before 
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reaching this point, should have been al- 
lowed to deposit all the moisture it could 
get rid of by passing through a suitable 
chamber or air receiver after being thor- 
oughly cooled. A receiver near the com- 
pressor, and through which the air passes 
before it is entirely cooled, serves to equal- 
ize the pressure against sudden fluctuations, 
but it does not get rid of the moisture. A 
chamber through which the air may pass 
after it is thoroughly cooled will do so. 
As the air comes to the coil under pressure, 
and at normal temperature, upon being re- 
leased from pressure, and flowing into the 
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coil at atmospheric pressure, and expanded 
to four or five times its previous volume 

is much lowered in temperature, and i:n- 
mediately begins to draw heat from ti 
walls of the water reservoir which it « 
circles, thereby cooling the water contain: | 
in the reservoir. The air coil instead 
surrounding the water reservoir may 
entirely within it, and directly in contact 
with the water. The latter is the betier 
arrangement, but in either case the entire 
air coil and water reservoir must be in- 
closed in a thoroughly effective non c 
ducting jacket or covering. 

Now, the getting of this coil and res 
voir and all that, and rigging it up prope: 
is too great an undertaking, and one t! 
few will be likely to undertake at first, 
we have to suggest a way of doing it al! 
with such material as is generally availat 
and which, because we have it handy, we 
generally assume to cost nothing. Take a1}- 
inch pipe 100 feet long, 50 feet might 
long enough, place it horizontally and co: 
nect one end of it to the compressed air su; 
ply with a suitable cock to control the « 
cape of the air. Leave the other end of t! 
pipe open and inclose the whole of the pip: 
after passing the air-admission cock, in 
thick non-conducting covering. If you hay 
nothing better at hand take plenty of paper 
winding it on layer after layer and covering 
the whole pipe. Then lead a 3 inch water 
pipe into the epenend of the air pipe, and 
let it come out by a tee or otherwise at th: 
other end of the air pipe, and you have the 
whole apparatus. The air in this case, as 
before, should be brought to where it is to b: 
used thoroughly cooled and with all its 
water discharged. 

A touching spectacle in all our large 
cities are those melancholy movements of a 
futile philanthropy—its public drinking 
fountains. The motive that prompts their 
erection is worthy of all respect. Much 
money has been expended upon them with 
the best of intentions, but with the poorest 
of results. They can nowhere be said to be 
a success, for they do not accomplish what 
they propose to. They 
offer the cup to the lip 
but it is practically an 
empty cup, for it does 
not hold what we want. 
Who wants to drink 
warm water? The most 
costly and artistic of 
fountains is nowhere in 
the thought of the dry 
and thirsty crowd in 
competition with a 
bucket of cold water and 
an old, rusty tin dipper. 
The instinctive call of 
humanity for cold water 
to drink is so absolutely 
universal that it must 
be correct and should be 
more adequately pro 
vided for. 

Our cities are constant 
ly doing more and more 
for the comfort and wel! 
being of all the people 
To all of us life is more 
worth the living by 
reason of our co-oper 
ation and our collective 
helpfulness. Amid al! 
that is designed to make 
our cities more attractive 
and desirable to live in 
is there any possible 
material thing that can 
be suggested more to be desired, more proper 
to do, more promising of universal good, 
than to make it possible for every man, 
woman and child to have always at hand a 
drink of cold water? Does not compressed 
air make it possible? When shall we see 
the first compressed air drinking fountain ? 

———_-4>>e—_____ 

The General Assembly of Ohio, at its re 
cent session, authorized a course of instruc- 
tion in clayworking and ceramics in the 
Ohio State University, and the trustees 
have made provision accordingly. Tuition 
is free and other expenses light. 
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System for Foundry Orders. 





By F. B. SuarreEr. 





In a foundry doing a class of work where 
the patterns and core boxes are ina dozen 
or more pieces and where there may be 
several hundred such patterns, and it is re- 
cuired that all those loose pieces be accu- 
rately located to insure the casting to be 
©, K., requires a great deal of time and 
care on the part of the foreman in charge, 
unless some system is adopted to simplify 
the matter. Of course, where the same 
patterns and core boxes are used day after 
day without any changes, one becomes 
familar with them and legs and loose pieces 
can be placed without much trouble, but 
where new patterns are constantly coming 
in and changes are being made in the old 
ones, familiarity with them is at an end, 
and to prevent mistakes it is well to devise 
some means to prevent them. 

The best and most perfect system I have 
ever seen is the one adopted by the Ball & 
Wood Engine Co. It is a system that has 
many commendable features in it. 

They have adopted a foundry sheet for 
every pattern they make, and as this com- 
pany have their castings made at a foundry 
some distance from their works, and did 
they not have this system they would be 
under the necessity of keeping a man at the 
foundry to place the different parts in their 
proper places, or many castings would find 
their way to the scrap heap. 

The following would be an order to the 
foundry for 25 inch low pressure cylinder: 
Messrs. Blank— 

Please make us one 25” L. P. cylinder. 

Foundry sheet No. F 29, B. P. No —. 

(B. P. referring to the blue print.) 

The following is the foundry sheet for 
this cylinder: 


THE 
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Upon looking at this Order we see it 
calls for Foundry Sheet No. 77, of which 


the following is a copy: 


**B,” was put down, also another new and 
larger engine, an 18x24. 
The plant was arranged so that either fan 


FOUNDRY SHEET. 





144%4x14 60” Gov. and Bal. 
Rim Pattern.. ieeksawen ; eee Pee 3.904 1 
1144x1314 Segments of loose flange ........... err 3,904 A 5 
Loose flange full ring .. , Sven eh binds Soames 3,904 B 1 
Bosses tor tension spring SCTEWS.... .... i60hesdaes 3,900 D 4 
CAU rION.—These bosses must be located exactly. Total. cues on 
Core Arm. Box. swe 3.716 1 
Arm ie CMEC CRE SE CNER SS 8 3.716 vy 1 
CAUTION.—These arms End of box.. Sancvdie: c1cauaaeeks 3.716 U 1 
must be made and located Segments CR 05 koecGNGi« atnete ner eueresd 3.716 B 5 
according to blue’ print. Segment of hub Se a eee eer 3.716 S 1 
Stopping-off cen for slot 3.716 H 2 
Cure for slot.... Co CiRGRe Eee @ tae ane 3,716 J 1 
OO alo; | he ers 3,710 H 1 
ES | a re 3716 L ) 
Leave these off for balance COVer Of DOX......... cece ccc cece ccc ccc cece cccceceneuwn 3,716 M 1 
wheel. OOK Core DOKX..........0cccs000. 3,716 N 2 
Round boss. 3,716 K 1 
i) eee 18 
Hul Re ARID ocr pea deaiey 65.i Rha KAA SEEKER LACASSO RSA Odie 3,805 1 
Hub (long g). Bins 3 505 A 1 
CREST To es ae eee 3.805 B 1 
PINS COTUOME TOR Bi en des a:s-v'b0.5.c-0w oa ee Spins vane awk 3.805 Cc 1 
MOOVPIINE CONG so. 6/ awe aacicers obs ack 5.ne asthe 3.805 D 1 
RE REE BEN D0 oe 0.659455: 6046 406584 0:9,6-0:8 oe 3,805 E J 
. jShaft UNG id KRG res Se Sax KODE Ree 3.805 F 1 
Total... ‘ 7 
The Ball & Wood Co. W 77 


In making this wheel, a blue print which 
accompanies the order governs the molder 
in locating the arms, bosses on the rims, 
and the foundry sheet governs the core 
maker and molder in making the cores 
Properly, and getting all the pieces of the 
pattern together. 

Having had charge of this work a few 
years, I cannot speak too highly of this sys- 
tem, which is as near perfect as anything I 
know of. Accompanying every order for 
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ELIZABETH, N. J. 


FOUNDRY SHEET. 


| 

Cylinder 25’’ and 24”. Pattern and indicator bosses s aihergueleomak ahaa tee ae : 726 . 
x ru 8) 

[Main body core-box Dy Lace eau Daidalalen aoe wiex cine wie ; 1 +36 PS 1 
iecee PLERUS TOP POLE GONE: 5.5.65 6n'sie 2 sic es weleciecainnscciase 1,726 A 2 
ER ONE NEs he oa teas we giaice ss aaaeees pan eeoueewes 1,726 B 1 
LOOSE DEINE LOT BUCA DORE. seieccc cc cscs vaevc cece eeaesss 1,726 c 1 
Loose print for exhaust port. ...........ccccceee 1,726 D 1 
Loose print for steam Chamber. ....---.ccccessee cvesee 1,726 E 1 
LOOSO DTIAG [OF SLOBM OOUTINE...... 0.205650 <ccvcctenecs 1,726 F 1 
Loose print for adaition to main core. 1,726 G 1 
Exhaust port core-box Parcdebeecnaean mm 2 1,725 H 1 
Dove ail pieces (large and small).....................--R. 1,726 1 2 
Plug inserted through side.............. ie ya Si eng a 1,726 K 1 
Loose ribs in main box Seana a aT icalae ch i R. 1,726 M 3 
Exhaust port core DOX,. .......-sec.es- pe 1,726 i 1 
Dovetail pieces (large Ane RING) << cia cea en veck ies ile 1,726 I 2 
Plug inserted through side...............++--.00.-.+0-bL. 1,726 K 1 
Loose rios in main box. Pe 1 1,726 M 3 
Live steam port core-box.. caaes 1,726 N 1 
Core box for addition to valve ‘chest core... Nia was 1,725 P 3 
Core-box for live steam opening ............+05. . ...-R. 1,726 Ss 3 
Core-box for live steam opening.................---2++-L 1,726 Ss 8 
Core-box for steam chamber........... ; 1,726 I 1 
Eee OO eg rag 5 hss oe ce chee sos eer NS 7. 1,726 2 
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When a wheel is ordered the following 
order is sent : 


WHEEL ORDER. No. W 1000 
THE BALL & WOOD CoO. 
Telisabeth, NN. do... ccc vcccecs 189 
Bize of Mnoine. ....144514.. 0.050 csi edeswe ess 
Se ne na ies wise See aweuews 
Governor or Balance Wheel... .Giov. ...... 
Right or Left Hand....RH..... 
Dismoter 6f Wheel... 40" ......066<siscess 
Width of Face in ai. nl | Ren parce 
Thickness of Rim in aah. er lbearelarrt ar state 
POPAMNON eSaeicahecceiae na slits an oi nwoiee ea 
Foreman 
TE POC Taree 189 
From Blue Print No...... 
Foundry Sheet No | | See tae ae 
Draughteman. 
siatataateiation a .189 
SONG SO DOUMAIT. cosa crak ens 
Patternmaker. 


Cast-iron. 


Total 
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frames and special wheels is a blue print of 
the casting to be made. 
abe 


Notes on Fan Efficiencies, 





By WILLIAM SANGSTER. 





A short time ago the writer came across a 
paper in the transactions of an English min- 
ing institute which so strongly demonstrates 
the effect of a common error. among fan 
users that it seems worth while calling at- 
tention to it. 

The paperin question gave comparative 
experiments between two types of fans, 
and, although the author of it was evidently 
more bent on extolling a certain make than 
in showing the increase of efficiency as be- 
ing due to a larger fan, yet the test is of 
value. 

The experiments were made at a colliery 
acquired 18 months previously, having for a 
ventilating apparatus a 5 foot fan,which we 
will term ‘‘A,” driveu by a 15x24 horizon- 
tal engine. . 

This fan not proving large enough nor 
economical in operation, a new and larger 
fan of another make, which we will call 


could be driven by either engine, both ex- 
hausting from the same up-cast, the belt, a 
12-inch double-ply, being used for either 
without altering its length. 

The 18x24 was used while making the 
following tests, and required to overcome 
its own friction, 6.21 horse power, while 
running at 84 revolutions per minute. 

The fly wheel on engine scaled 10 feet, 
and as fan “A” was belted 615 to 1, it 
would make its pulley about 195 inches 
diameter. Fan ‘‘B” was belted 25 to 1, or 
pulley about 4 feet diameter. 

The fan sizes were as follows: 


Width of Floats 


Diam. at Inlet. at Tips. 
Fan ‘A’ ot 1’ 9’" 0 10”’ 
Pa RY ceccceleoke BY 5’ ig b’ 8’/ 
Diam. of Inlets. Casi: gs. 
Ra OA 2, oR 40" Double Wr't iron 
ue EA! « oe ti Single Steel 
Chimneys. 
Area Area 
at Base. at Top. Height. 
Fan ‘‘A”’ a ad iz dg 1’ 10" 
Fan ‘‘B’’ 56°. gf 126’ 6"? 10’ 0” 


Gauge at ‘ies drift was taken at same rel- 
ative position to inlet of fan in each case. 

Anemometer readings were taken in fan 
drift some distance from inlets and were 
carefully checked. The space where meas- 
urements were taken was divided into 16 
squares by strings stretched horizontally 
and vertically, and results averaged for 
velocity and cubic feet. 

Four of the experiments are given below, 
and it will be interesting to note the reason 
why the smaller fan shows such a low efli- 
clency. 

The following calculations from the table 
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was 118.241, and the area through which this 
quantity would pass at above velocity is 

118.241 _ 16.7 

7080 

The H. P. in the air would be 

7080 x 2410 « 3.25 _ 60.5, 
27.7 K 83.000 
H. P. agreeing with table. 

To expel this air from the fan a certain 
amount of work must be expended, and 
since the pressure varies as the square of 
the velocity, and for a given amount of air 
passing through an orifice in a given time 
the velocity times the area of orifice is a con- 
stant, it follows that work expended in 
moving a constant volume of air at a con- 
stant temperature in a given time will vary 
as the square of the velocity. 

Again, as the velocity for a given volume 
discharged in a given time varies inversely 
as the area of the orifice it follows that the 
pressure and horse-power will vary in- 
versely as the square of the area. 

From this we find that since the outlet of 
fan per table = 55 feet 3 inches = 7,923 
square inches, the horse-power will equal 


(ru) 8 


Or total horse-power in air 
= 65.63 
Total indicated horse-power per table 
87.4. 
Engine friction for 78 revolutions 
78 
84 
Horse power delivered to fan 
5.76 = 81.64 
work inair — 65.63 _ 
H. P.tofan 81.64 
Work expended in inlet or useful effect = 


= 2410 square inches. 


5 58 horse power, 


5 + 5.58 


3.21 5.76. 


- 87.4 — 


Per cent. 81 percent. 


an) 
60.5 74.1 per cent. 
81.64 

Work expended at outlet 
KF 
se = 6.85 per cent. 
60.5 


Work expended in friction of afr, shaft 
and belt - 
81.64 — 65 68 
81.64 
In experiment 2 a water-gauge 
inches, giving a velocity of : 
V/V 145 x 8,930 
Area through which air will pass to 
deliver 51,456 cubic feet per minute will be : 
51.456 
4,725 
inches. 
Horse-power in air at inlet 
1,566 K 145 & 4,725 1.75 
40, 
27.7 x 33 VUO 
agrees with table. 
Since the outlet = 12 feet 3 inches in area 
= 1,731 square inches, the work expended 
in removing air from fan 


( 1,006 ) x 11 75 = 9.6 horse- power. 


- 19.05 per cent. 


1.45 


4,725. 


= 10.88 square feet = 1,566 square 


which also 


1,731 
Total horse power in air = 9.6 +- 
21 385. 
Total indicated horse-power = 389.86. 
Engine friction at 80 revolutions 


11.75 








will be close enough to show the comparative 80 x 6.21 — 5.92 
merits of the two fans: 840° 
TABLE OF READINGS. 
z s 3 £ p © 3 |S; 
= ° - 2 B ‘ & ee a |. 6 
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5 ~ ie 20 eee a. | 6 3m — |oale mE 
a F-| vi gu | 55 = ne bri 5 
~ | A iS ee ‘i 
1 B | 2936 60 66 110 71.9 888] 717} 60.084) 1.” ' 146 44 «15.9 | 59.5 
la \ 29.9 58 6u 27) «111.7 768 569 43.699 hs 45‘? 6.91 70 25 61 26.98 
2 B 20.36 60 66 105 127 6 83.8 1411 118.241 8.25’ 1.8 60 5 is 87.4 69.2 
2a A 29.9 60 69 458) 127.6 76.8 670 91.456 1 45 5 1145, 8&0 39 86 29.48 
Tests No. 2 and 2a may be more conveni- Horse: power to fan = 
ently compared since the tip speed of both 39.86 — 5.92 = 33.94. 
wheels are equal. gree Work in air 21.35 
In the paper the velocity of air corre- ’ Horse power to fan 33.94 
sponding to linch pressure of water was 63 per cent. 
taken at 3,930 feet per minute, and, as in ex Per cent. work at inlet or useful effect — 
periment 2, the vacuum in fan drift is given 11.75 ae 
Fag = 34.6 per cent. 
at 3.25 inches, the corresponding velocity 83 94 
would be At outlet = 
( a . aR 
4/ 8.25 X 3930 = 7080 feet per minute. A 6 _ 983 per cent. 
The cubic feet per minute by the table 33.04 
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Work lost in friction = 
12.60 _ 37.1 per cent. 
33.94 
Percentage of engine friction to total in- 
dicated horse-power in case of fan ‘‘A” = 


6.98 _ 14.85 per cent., and in case of fan 


39.86 
“pR» 5.76 ; 

B” = = 6.6 per cent. 

87.4 
Summary of results as follows: 
Fan ‘‘A.”’ Fan ** B.” 

DORN. Ms Poise. sw hiwueees 39.86 87.4 
% engine friction... oes Bee 6.6 
% total work in fan to} 63 8] 

H. P. delivered to fan { ee : 
% efficiency fan : 34 6 74.1 
% efficiency plant....... .... 20.48 69.2 
% work lost in friction.... 37.1 19.05 


The points especially to be noted are the 
loss of power which may fairly be charged 
to friction of air through machine and of 
shafting and belting, and also the loss of 
power due to using a fan for exhausting 
which has a small outlet, thereby expelling 
the air at a high velocity and under a high 
pressure. 

It will be noticed that fan ‘‘B” has but a 
higher efficiency of 18 per cent. to its credit 
than ‘‘A” where total work in fan is con- 
cerned, but as regards useful efficiency it 
has 39.5 per cent. This increase may be 
partly accounted for through the use of a 
diverging mouthpiece, which, by the 
gradual lowering of the velocity of the 
escaping air, effects a certain amount of 
gain in horse-power to the fan. 

These figures, while serving to show the 
loss of power caused by using a fan which 
is too small to economically carry off the air 
while used as an exhaust or ventilating fan, 
are also applicable to the pressure blower 
for cupola or forge work. 

In the latter type we should take in the 
air at the fan inlet, and in the former expel 
it from the fan outlet with the lowest prac- 
tical velocity. 

Instead of so doing, users of fans when 
increasing the number of forges or en- 
larging their plants are apt to speed up 
their fans to meet the new requirements, 
forgetting that while the horse power is~ 
going up rather faster than the cube of the 
speed, the efficiency of the fan is also de- 
creasing, due tothe higher velocity of the 
entering air at fan inlet. Suppose that a 
firm using a standard No. 5 Sturtevant 
pressure blower on forge work has gradu- 
ally increased their facilities until the air is 
entering the inlets of fan with a velocity 
as low as that due to a pressure of 8 inches 
of water. 

The area of inlets = 129.6 square inches 
total, which, allowing for vena contracta of 
65 per cent, = 84 2 square inches net. 


The velocity of entering air = 4/3 X 3,930 
= 6,800 feet per minute, and the horse- 
power lost in drawing in air would be 

6,800 x 8 x 842 _ 
27.7 X 88,000 oe 

Calling efficiency of plant from shop en- 
gine to fan as 834 per cent., we have as 
work given out by engine 

1.905 x 8 = 5.72 horse-power, 
which, at 8 pounds of coal per hour per 
horse-power for 800 working days of 10 
hours each, would amount to 51,300 pounds 
per year. At $3 per long ton this would 
cost $68.70, a sum that would soon pay for 
a larger and more economical fan. This 
loss has been overlooked by fan users, and, 
to the writer’s knowledge, no attention has 
before been called to it in the technical 
papers. It does not plainly assert itself 
since a fan will run as quietly and as well 
with half the work lost in trying to fill 
itself with air as though it were expending 
all its available energy in usefulness. 

As it is an easy matter to put larger pul- 
leys on the main shafts, and also to take a 
little more slack out of the belt, this ex- 
pedient, when more air is required, is 
generally adopted to the utter neglect of 
the wasted energy. 

Should this bring forth any discussion on 
fans, it will be of benefit to all concerned, 
for in this country at least the literature on 
the subject is very limited. 

———__ ee —__——_ 

The American Boiler Makers’ Association 

met at Boston July 17th, 18th, and 19th. 
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LETTERS FROM PRACTICAL MEN. 





Improved T-Square,. 
Editor American Machinist : 

With this I send you asketch of an im- 
proved T-square. The improvement con- 
sists of the addition of the steel plate D, 
which may be screwed or riveted to the 
blade B; both of these have slots 1 and 2, 
as shown on a larger scale in Fig. 3. A 
swivel bolt C passes through slot 1, the 
sides of this bolt are flat, and fit the slot 
accurately. The slot 2 engages with the 
pin # driven into the head A. The ad- 
vantage of this arrangement is, that the 
blade can be set square to the head with 
great accuracy. In disengaging the pin # 
and the slot 2 the blade can be set to any 
desired angle, and bringing these again into 
engagement, the blade will be square to the 
head without any testing of its accuracy. 
The reliability of the action is shown in 
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Answer, i = .01954 4/ P 
3.090 inches. 

Suppose instead of the loads P at the center 
we have uniformly distributed loads of 100 
pounds per square inch, and apply Mr. Guy’s 
formula for distributed load. 4 = 0.938 Rk 


TE ; the resulting thicknesses are .938, 


.618, 1.854, 


2.814, 4.69. 

Suppose we saw each of the three cir- 
cular plates into three pieces, leaving a 
central piece with parallel sides, and of a 
breadth equal to half the diameter, the side 
pieces thus having a breadth equal to one- 
fourth of the diameter, and then give each 
piece its proportionate share of the load. 
It will not be supposed that by sawing the 
plates into three parallel pieces they would 
be strengthened, but if Mr. Guy’s formule 
are correct such would appear to be the 
case. 

The central piece is a beam fixed at both 





























Fig. 4, in which eacb one of the parallel ends. To simplify the calculation, and to 
Fig. 4 
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lines was drawn after a separate setting. I 
have used this T-square with very satis- 
factory results. F. W. CiLouau. 





Formula for Plates, 
Editor American Machinist : 

Referring to Mr. Albert E. Guy’s formu- 
le for plates of uniform strength, in your 
issue of July 5th, it appears to me that the 
principal assumption upon which he bases 
his formula is an erroneous one, viz., that 
the case of a circular plate of radius 7? fixed 
at the edge, and supporting a weight P at 
its center, is similar to that of a beam of 
uniform thickness, whose plan is an isosce- 
les triangle of base = 27 2, and height = 
R, fixed at the base, and loaded with the 
weight P at the vertex or free end. 

In the case of the beam, the loaded end is 
free to move, and the load brings a com- 
pressive stress on the lower side, and a 
tensile stress on the upper side, both stresses 
being greatest at the point of support, and 
zero at the point of application of the load. 

In the case of the fixed plate, there is no 
free end; the point where the load is ap- 
plied is not free to move, but is held by the 
shearing resistance of the surrounding 
metal. The tensile strain due to the bend- 
ing is on the bottom of the plate instead of 
the top, and is a maximum at the point of 
application, instead of zero, as in the case 
of the beam. In these respects it is similar 
to the case of a beam fixed at both ends, 
and loaded in the middle, instead of to a 
beam fixed at one end, and free at the other. 


Let us apply his formula 4 = 0 977 { / P to 
J 


a few cases. 

Given three plates, 10, 30, and 50 inches 
diameter. 

Load P = 1,000, 9,000, 25,000 pounds. 

Let f = 2,500 pounds per square inch, re- 
quired the thickness. 


be on the safe side, assume that the sup- 
ports are straight, instead of curved, and 
that the length is the full diameter of the 
original plates. The formule for beams 
fixed at the ends are (see Wood’s Resistance 
of Materials): For a load at the middle, 


/«¢ >? 
‘ ae cae 
Pi=1Rbdd*, wh ed= . 
4 g fb d?*, ence aR 
For a uniform loads; W L=} Rk dd’, 
whence d = y/ iP . 
4Rbd 


Taking F equal to /, or 2,500 pounds per 
square inch, we obtain thickness for the 
three beams as follows: 

For load in the middle, .548, 1.65, 2.74. 

For uniform load, .886, 2 66, 4.43. 

In every case the result is less than that 
calculated by Mr. Guy’s formula for the 
unsawn plates. 

Grashof’s formula for the circular plates 
with uniform load gives thicknesses .815, 
2.44, 4.07. 

Rankine’s gives .866, 2 60, 4 33. 

It is remarkable that all these formule, 
Guy’s, Grashof’s, Rankine’s, and the formu- 
la for a beam fixed at both ends, when / is 
taken at 2,500 (which surely cannot be 
considered too low for cast iron in steam 
engines, say, 25,000 pounds with a factor of 
safety of 10) give thicknesses very much 
greater than those that are calculated from 
formule given by authorities on the steam 
engine. 

In the writer’s paper on ‘‘ Comparison of 
Different Formule for Dimensions of Parts 
of Engines,”* he gives six different for- 
mul selected from Thurston, Seaton, Weis- 
bach, Marks, and Whitham, which, applied 
to steam engine cylinders of 10, 80 and 50 
inches diameter with 100 pounds steam press- 
ure per square inch, give values for the three 
cases, ranging as follows: 

Diameter of cyl 10’ 30’’ 50’’ 
Thickness of head... .30 to 1.15 .90 to 1.75 1.50 to 2.75 
AVeCrage.........cce- 55 1.38 2.10 

In the case of the 30 and 50 inch cylinders, 
the thickness is less than one half that given 
by Mr. Guy’s formula. 

The great excess of thickness given by 
the formule of Grashof and Rankine over 
that calculated by the empirical formule 
given by recent authorities on the steam 
engine, which latter are presumably based 
on actual practice, indicates that the theo- 
retical formula of Rankine and Grashof are 


* We shall publish this paper in an early issue. 


JuLy 19, 1894 


also based on incorrect hypotheses, as is 
Guy’s. 

Is it not about time that we had some 
experimental data upon which to base new 
formule for flat plates? The actions of the 
various stresses are of so complex a nature 
that it seems impossible to discover their 
exact nature and fit them into a theoretical 
formula. Wma. Kent. 


Fire-proof Whitewash. 
Editor American Machinist : . 

Mr. J. G. Hoyt, in your issue of June 
28th, writes for information regarding white 
wash. For a number of years we have used 
the receipt issued by the Lighthouse Board 
of the Treasury Department, and have 
found it very satisfactory. We are using 
it in some cases, where we had formerly 
used oil paints. 

The following is an extract from tlhe 
receipt, as published in Dick’s Encycio- 
pedia of Receipts, No. 2797: ‘‘Slack one 
half bushel unslacked lime with boiling 
water, keeping it covered during the proc- 
ess. Strain it, and adda peck of salt dis- 
solved in warm water; three pounds ground 
rice put in boiling water and boiled to a 
thin paste; one-half pound powdered Span- 
ish whiting, and a pound of clear glue 
dissolved in warm water; mix these well 
together, and let the mixture stand for 
several days. Keep the wash thus prepared 
in a kettle or portable furnace, and, when 
used, put it on as hot as possible, with 
painters’ or whitewash brushes.” 

This whitewash, with the addition of one 
part of commercial silicate of soda to five 
parts of whitewash, makes a durable coat- 
ing for fire-proofing wooden surfaces. 

EK. D. M. 


The Gravity Problem, 
Editor American Machinist : 

When a body of any sbape is turning in a 
vertical plan about a fixed point under the 
influence of gravity, there is a certain point 
called ‘‘the center of oscillation,” so located 
that if the mass of the body was collected at 
this point the velocity and time of motion 
would not be changed. 

In the problem proposed in the AMERICA. 
Macuinist of April 26th the motion starts 
from a horizontal position, and the time of 
descent will be very nearly as if the center 
of oscillation moved vertically. 

The problem reduces, therefore, to find- 
ing the time of vertical descent of the 
center of oscillation. 

The center of oscillation is sometimes 
given in books, and it can always be 
found experimentally, as shown by ‘ Quirk,” 
May 3ist, but in the present case it 
can easier and more accurately be found 
by calculation. For an {isosceles triangle, 
turning about its apex in a plan per- 
pendicular to the plan of the triangle, the 
distance of the center of oscillation from 
the point of suspension is } of the height 
of the triangle, and this will, in the present 
case, be very nearly the correct distance, 
if the triangle moves in its own plan (edge- 
wise.) The motion of the center of oscilla- 
tion will, therefore, be 3 x 12 = 9 inches, 
and according to formula for the free fall 
time of descent = 

/ 2x9 
V 12 x 3227 

If the triangle turns about its base as a 
horizontal axis, the center of oscillation will 
be equally distant from base and apex, and 
a free fall of 6 inches will give the time — 
.176 second. 

In the case of the problem the triangle 
turns about an axis at right angle to its 
plan, but the difference is, in this case, 
extremely small ; it could not be expressed 
in thousandths of a second. 

If the triangle turns on its own plan 
about its apex, the distance of the center of 
oscillation is correctly 27), inches, and if it 
turns about a point in the center of its base 
the distance is 184 inches, which shows 
‘* Quirk’s” experiments to be very carefully 
made. 

I cannot see how ‘‘ Quirk” gets the time 
of descent from the time of oscillation of 
the pendulum. I have shown that the 


.216 second. 
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problem may be reduced to finding the time 
of free fall of the center of oscillation, but 
this applies only to a comparatively short 
arc near a horizontal position; otherwise 
the motion of a pendulum is entirely differ- 
ent from the free fall and from the motion 
under consideration. It is true that the 
velocity of the center of oscillation in a 
pendulum is at any time equal to the 
velocity of a body which has fallen the same 
vertical distance, but this would be true for 
any other constrained motion, and there the 
similarity ends, except for a comparatively 
short, nearly vertical, arc ; neither doesany 
simple relation exist between the time of 
motion through different arcs or heights. 
Che time of oscillation of a pendulum is 
qual within certain limits, irrespective of 
amplitude and velocity, and this fact seems 
to me to show the great difference between 
the motion of a pendulum and the free fall 
without going into a complete analysis. 

I think my solution of May 17th is the 
most complete; it does not suppose the 
location of the center of oscillation to be 
known. AN OLD Boy. 


In the Tool Room, 
Editor American Machinist : 

Lack of other employment brought me in 
contact with one of the tool rooms of a cor- 
poration employing several thousand hands, 
the wants of three hundred men largely de- 
pending upon this room, called by them the 
‘stock room.” An inexperienced youth, with 
unlimited supplies to draw upon, having 
been in charge for some time, familiarity of 
an undesirable kind was in full bloom, the 
place was looked upon as aclutter hole to 
dump wreckage into, and the stockkeeper, 
‘‘ what the h—— is he there for, but to give 
us what we want,” so said the energetic 
pieceworker. 

Excepting drills, taps and dies, all was 
in confusion; an open 5-gallon tin of vaseline 
stood under the delivery window, in such a 
way that you could not avoid rubbing its 
greasy sides; a file rack set on the floor with 
some of the tangs projecting 3 or 4 inches, 
occupied a turning point in a 3-foot space 
to the detriment of flesh and blood, and I 
got my share. Milling shoes, back rests and 
other heavy tools were carried to the 
furthest corner and dropped on the floor; a 
couple of hundred jigs were treated like 
cobble stones; five hundred gross of machine 
screws With similar supplies, being in a like 
condition. The following working method 
was pursued: Tools were delivered clean, 
and returned in like condition. 

Each workman was supplied with a ring 
and ten brass checks stamped with his 
number. Twelve check boards were in use, 
in two sets of six, hung in two separate 
casings, and balanced by sash weights. 
Each board consisted of an iron frame about 
2x2$ feet, upon which were riveted three 
sheets of # inch hard rubber, making three 
panels to a board; on the left-hand side of 
each sheet or panel the workman’s number 
and name appeared, and the line was con- 
tinued by perforations with a No. 30 drill, 
forming a series of horizontal lines, so that 
each check board contained two hundred 
names or numbers (the names can be dis- 
pensed with). Vertical lines were formed 
by running fine copper wire from top to 
bottom of each board, allowing one or 
more perforations to each vertical division, 
at the bottom of which was printed or 
written the class of tool represented by the 
check when placed opposite the workman’s 
number in any of these divisions, each set 
of six boards being spaced off vertically so 
as to carry a total record of fifty different 
kinds of tools, the two hundred numbers 
running consecutively on each board. 

The delivery of, say, a }-inch drill was 
recorded by receiving from the workman 
one of his ten checks, placing it opposite 
his number on the board, and in the 
space allotted to ‘‘ twist drills inch to 4 
inch.” Any exchange of tools entailing a 
similar exchange on the check boards. 

The bulletin board contained a notice 
specifying certain tools to be returned at 
the end of each day to the tool room, but 
any advantage likely to accrue from this or- 
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der was nullified by the unavoidable haste 
entailed in carrying it out (as a specific for 
a daily ten minute pandemonium it was 
first-class), while the commencement of the 
following day’s work was further handi 
capped by the operations of a night gang 
and what amounted to little better than an 
open tool room. Business was booming 
with system paralyzed and held in derision 
by a shop’s crew, of which 75 per cent. were 
untrained pieceworkers supplied through an 
expert ignoring merit and dealing only with 
quantity and price, so that many found op- 
portunity to handle tools and material in 
keeping with their own estimate which did 
not amount to ‘‘a d—; the company was 
rich.” 

Refitting the tool room, providing a place 
for everything, with everything inits place, 
classifying and locating tools and supplies 
for convenience in handling, soon made a 
marked difference, and by strictly adhering 
to sound business rules in a short time the 
daily operations attending this mechanical 
bear garden were carried on with quietness 
and dispatch. 

The detail of breakage and reckless injury 
to tools can be traced under this system, and 
perhaps some of your readers can suggest an 
equitable plan to counteract it, but, on the 
other hand, why should employes trouble 
themselves about this question when em- 
ployers decline to give fair compensation 
for the conservation of their own property? 

J. H. 
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Editor American Machinist : 


Having read the articles by Mr. Willis on 
the subject of indicator connections, I wish 
to call attention to the fact that his first one 
was to the effect that the mean effective 
pressure is the same with either a long ora 
short connection, and consequently the 
horse power is the same. This appears to 
be a perfectly reasonable conclusion to 
arrive at, forif the admission line is late, 
the point of cut-off will be late also, the 
expansion line will be high, and, in short, 
the area of the card will be the same.* 

For his first experiment he used an engine 
with a stroke of 12 inches, running at about 
312 revolutions per minute, making the 
piston speed 624 feet per minute. In this 
case itis the piston speed that should be 
considered more than the number of revolu- 
tions. No indicator diagrams taken under 
these conditions are given us. 

In his letter of June 7th, he speaks of 
using an engine with a stroke of 18 inches, 
running at an average of about 100 revolu- 
tions per minute, making a piston speed of 
about 300 feet per minute. Indicator dia- 
grams taken under these conditions show 
that it makes no difference whether the 
connections are long or short. When I 
indicated an engine with a piston speed of 
about 700 feet per minute, the long connec- 


*There was no noticeable differences in the 
cards such as named by the writer, as we know 
from baving seen them,—([Ep, A. M.| 
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tions showed a late steam valve and conse- 
quently a high expansion line. When the 
piston speed was about 350 feet, it made no 
difference whether the connections were 
long or short. When the piston speed was 
about 425 feet per minute, there was a 
considerable difference in the diagrams. 
Probably the mean effective pressures were 
the same when there was no change in the 
load, but using the long connections it was 
necessary to give the steam valves excess- 
ive lead in order to get good diagrams. 
I inclose two of these diagrams to show just 
what the difference was, although the load 
was not the same in both cases: I can think 
of no reason why the piston should stick 
when on the long connections any more 
than with the short, as the same indicator 
and spring were used in both cases, and 
the piston was well oiled when the diagrams 
were taken. 

Concerning the possibility of a short con- 
nection making a long cord necessary, I 
would say that in some cases it really 
makes the cord shorter, but in any case the 
difference should not be noticeable. 

In order to show just what the arrange- 
ment was, the reader is referred to Fig. 3, 
in which the dotted line represents the cord 
for the long connections, and the full lines 
for the short ones. 

I am glad that Mr. Willis has given us 
the results of his tests so carefully made, 
and do not attempt to explain the difference 
in the results arrived at, but do as he has 
done in giving the conclusions which seem 
to be warranted by my experiments. 

W. H. WAKEMAN. 


Dictionary of Technical Terms, 
Editor American Machinist : 

Copy of your paper No. 25 of 21st came 
to hand yesterday, and I should like to 
request you to advise my countryman, Mr. 
C. Y., of Berlin, see No. 290 under Ques- 
tions and Answers, of the following: The 
dictionary, English, German, French of Dr. 
E. Robrig, with a preface by Professor 
Karmarsch, of Hanover, published by Berg- 
mann, of Wiesbaden, has almost always 
answered whatever technical terms we 
wanted to know. It is to be had at Seydel’s 
book store, No. 9, Mohrenstr., Berlin. For 
fully understanding the meaning of some 
expressions, it is essential to have and con- 
sult Webster’s ; sometimes itis the best to 
ask a manufacturer of the respective kind 
of machinery to give a definiton. 


Berlin. 7. Wee Oe) 


A Concentric Cylinder Compound En- 
gine. 
Kditor American Machinist : 

‘The Cub,” in your issue of June 14th, 
describes an interesting concentric cylinder 
compound engine of very old type. 

As he suggests that further details may 
be appreciated, I may say that near here 
there has been working in a Portland cement 
works, ever since 1851, a similar engine, 
which was exhibited at the so called Great 
Exhibition of that year in London, the 
progenitor of all the great, greater, and 
greatest exhibitions the world has since 
seen. 

The engine is of the ordinary beam type, 
5 feet 14 inches stroke. High-pressure 
cylinder is 11}% inches inside diameter and 
1 foot 24 inches outside diameter, turned 
inside and out and bolted with a flange to 
base plate. Low- pressure cylinder is 2 feet 
4 inches diameter, concentric with high- 
pressure cylinder and jacketed outside with 
live steam at boiler pressure. Low-pressure 
piston is an annulus of ordinary junk ring 
type, but with both internal and external 
spring rings. It is fitted with two piston 
rods, which, together with the high-pressure 
rod, pass through three glands in a single 
cylinder cover, and couple up to one forged 
crosshead. 

The high-pressure slide is of the long D 
type, working in a square trunk, each end 
of which has its own exhaust port, commu- 
nicating direct with the low-pressure 
cylinder. The high-pressure ports commu- 
nicate through passages in the base plate 
and cylinder cover, with the top and bottom 
of the high-pressure cylinder, 


. 


The slide valve is hollow, and conveys 
steam exhausted from top of high pressure 
cylinder to bottom of low-pressure cylinder, 
and vive versa. Two small valves in sepa- 
rate steam chests driven off the same rock 
shaft as the high-pressure slide control the 
exhaust of the low-pressure cylinder, which 
is led into a jet condenser. 

The weak point of the arrangement is 
that the high pressure cylinder is not jack- 
eted in the ordinary sense, as suggested by 
‘“‘the Cub,” but surrounded by a wet mist 
of low-pressure steam at a temperature far 
below its own. Had it been possible to 
construct the high-pressure cylinder with a 
steam coil embedded in its walls, and to 
have worked it at 100 pounds, instead of 50 
pounds pressure, it should have done re- 
markably well. As it is, it consumes about 
five pounds of coal per indicated horse- 
power per hour, when in good repair, and 
an unknown quantity after being tinkered 
by a certain local luminary who once put 
the low pressure slide valves in (after care- 
fully scraping them) with their faces towards 
the cylinder! instead of against the faces and 
ports planed to receive them in the backs of 
the steam chests. 

I shall be most pleased to show this relic 
to Mr. W. H. Booth, should he happen to 
be again holiday keeping in Kent. 

Rochester, Eng. Percy J. NEATE, 





Friction-driven Bench Drill. 





We have heretofore illustrated a friction- 
driven drill press, built by the Stover Nov- 
elty Works, Freeport, Ill., in which the ar- 
rangement of the friction wheels is such 
that at the slowest speeds, when the largest 
drills are used, the force of the driving is 
proportionately increased, and in which the 
upward thrust of the spindle is taken by the 
friction wheels which are released when not 
in use, and the formation of flat places in 
the leather covering thus avoided. This 
feature also results in automatic starting 
and stopping of the spindle. The present 
machine is made to stand upon a bench and 
will drill from the smallest up to # inch 
holes. The greatest height from base to 
spindle is 20 inches and from platen to spin- 
dle 13 inches. Distance from column to 
spindle 5 inches. 

= fo ee 

Fine violins are made in this country, but 
we do not compete with German manufact- 
urers in making cheap ones. There are 
imported violins that are sold at wholesale, 
with strings complete ready for use, as low 
as fifty cents each; there are violin bows 
that are sold at wholesale as low as eighty 
cents a dozen. Such a violin would sell at 
retail for about a dollar, and such a bow 
perhaps for a quarter; a pretty cheap 
musical outfit. Instruments of this sort are 
sold mostly in the West and South, and 
large numbers of them are sold. When one 
takes into account the manufacturer’s and 
the importer’s profit, and the fact that an 
import duty is paid also, it will be seen that 
the original cost of this violin must have 
been very small. Other violins are im- 
ported through a wide range of prices from 
this up.— The Sun, 
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Fraudulent Testing. 


It will be remembered that during the 
discussion of testing machines, at the last 
monthly meeting of engineers in New York, 
G. C. Henning remarked, in speaking of 
the allowable rate of movement in a testing 
machine, that, ‘‘ Of course, it is well known 
that in the Carnegie works they test so fast 
that you simply take the man’s word for it 
that it carried so much.” This remark is 
brought vividly to mind by the testimony 
of Superintendent Curry before the Con- 
gressional committee investigating the Car- 
negie armor plate frauds. The testimony 
on this poinf, as reported, was as follows: 





Curry said he had general direction of 
pulling test plates. In September he di- 
rected that the pulling should be according 
to the government contract. Before that 
the directions in some cases were not in 
accordance with the contracts. The test 
machine had been run very fast. giving a 
tensile strength of 3,000 or 4000 pounds 
greater than existed. 


From the above it will be readily inferred 
that the inspectors stationed at Carnegle’s 
were imposed upon by tricks which would 
have been easily detected and prevented by 
men familiar with tests of materials. 

The type of testing machine used there 
cannot be run above a certain speed to ob- 
tain accurate results, simply because the 
momentum, or, to speak more accurately, 
perhaps, the resistance of heavy parts of 
the machine to being put in motion is 
registered in addition to the stress put upon 
the test specimen. An inspector familiar 
with this fact, as every competent inspector 
should be, would simply have required that 
the speed of the machine be reduced to the 
proper rate. 

Of course, this alone would not have se- 
cured honest tests, but probably an in- 
spector knowing enough of the business to 
understand this point would also have 
known enough to detect other tricks which 
were successfully played under the very 
noses of the young ensigns who, in some 
quarters, are supposed to have absorbed all 
knowledge directly or indirectly pertaining 
to war vessels and their construction, sim- 
ply because they have taken the course at 
Annapolis. 

There is only one way of obtaining satis- 
factory mechanical work, and that is by 
having it made and inspected by and under 
the supervision of mechanics. 
pe 








The Engineer Who “ Tinkers.” 


Some one ought to say a word for the en- 
gineer who knows enough to ‘‘tinker” with 
his engine when it needs it. Away back in 
the dim past some fellow, undoubtedly with 
innocent intent, made a few remarks about 
the trouble that comes along with too much 
engine-tinkering, and those remarks have 
ever since furnished a perennial text for the 
just to-fill out-a column editor of technical 
journals. They have been changed into all 
sorts and conditions of phraseology, good, 
bad and indifferent, and got into spaces of 
three to one hundred lines. Every kind of 
epithet has been applied to the man who 
does the ‘‘ tinkering,” and every possible ill 
to which a steam engine could be heir to, 
has been shown to have resulted from it. 

Now, there are men around engines who 
ought to do no ‘‘ tinkering,” but they are 
not engineers. They are men who rattle 
around loose in the places engineers ought 
to fill, because they will do the rattling 
around for about a dollar and a quarter a 
day. These be they who never ought to get 
within a half-mile of an engine with wrench 
or hammer. 

No one ever knew a 7ea/ engineer do too 
much tinkering. He is just lazy enough not 
to do useless work, and just enterprising 
enough to do such ‘‘tinkering” as is re- 
quired. An engineer who hasn’t push enough 
about him to ‘‘ tinker” the pounds and other 
little ills out of his engine ought to get an 
easier job without serious delay. He might 
do well at holding down a chair, or some- 
thing of the sort, but asan engineer he basn’t 
just a little chance for success. In the best 
interest of his employer he ought to get 
another job before his engine has to go to 
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the machine shop, or the machine shop go to 
the engine. 

In all decency,and with pity for the reader, 
it is time to let up on the engineer who 
‘‘tinkers” around his engine. Whatever 
else in the world is he wanted in an engine 
room for ? 

We have known of more than one engine 
builder who sold engines that did not want 
‘tinkering ;” ‘‘anyone can run them who 
knows enough to just let them alone,” and 
we have known these builders to have much 
grief because their engines did not stay out 
after they got them out. We have known 
others who insisted that their engines ought 
to be in charge of some one who could 
tinker, some one who knew enough to drive 
a key, tighten a nut, or mend a belt before 
it broke. And the builders seemed to have 
a rather comfortable time so far as their 
engine trade concerned them. 

ae: Se 
Patents. 








‘“‘A patent right. To charge eighteen 
times what a thing is worth.” 

Thus the term, *‘a patent right,” is defined 
by Puck, and many people will smile over 
it and believe it to be an accurate definition. 
But it is not accurate simply because no one 
can be compelled to pay anything whatever 
for a patented article. Anyone who chooses 
can go right on doing without the patented 
thing just as he did before it was invented, 
and he will do so unless convinced that the 
patented thing is worth more to him than 
the price asked for it. 

It should not be forgotten that a real pat- 
ent is simply aright to the exclusive control 
for a limited time of a thing actually created 
by the inventor—a thing in the possession 
of which he should be just as much pro- 
tected as in the possession of a table or of a 
machine which he has made. A man by 
working two days produces a table, and 
when it is done it ought to be his to dispose 
of as he likes. If he has no use for it himself 
he may want to sell it, and if he does he has 
the privilege of charging what he likes for 
it, under penalty of having it left useless on 
his hands if he charges more than it is 
worth. A man who works a year or more, 
perhaps, studying, experimenting and 
working, produces a machine which will 
accomplish things not before possible of ac- 
complishment. If these things are not de- 
sirable to others then nothing will be pa'd 
for their accomplishment nor for the ma- 
chine, and the inventor will be unpaid. 

We are free to admit that some abuses 
have grown up under the patent laws, and 
it is well understood among patent lawyers 
that these abuses could be prevented by 
amendments plainly needed, and which 
would probably be made were it not for 
the fact that the friends of our patent sys- 
tem fear to bring up the matter of a general 
revision of the patent laws, because they 
think that the prevalent and unreasoning 
opposition to all patents, bred by the few 
monopolies that abuse their privilege under 
them, will result in injury rather than im- 
provement. 

——__—_~g@>e————— 

Now we are getting paid back in our own 
coin. The ‘ Vigilant,” which so easily 
won the yacht races: here last year, isn’t in it 
when she goes ever the water to try titles 
with English opponents. She sails just well 
enough to get beaten; not very badly 
beaten, to be sure, which is the only con- 
solation there is in it for us. Honors now 
appear to be easy. 





> 

Our English contemporary, Machinery, is 
being credited by other papers with an 
editorial article on the effect of stresses upon 
parts of machinery, which article our afore- 
said English contemporary boldly ‘‘cribbed”’ 
from the editorial page of this journal, issue 
of September 14, 1893, changing the head- 
ing and eliminating the mention of an 
American firm in whose shops an experi- 
ment bearing on the question was made. 

——-—_~ pe 

A correspondent writes us a letter of con- 
siderable length containing the usual sound 
argument in favor of a license law for 
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engineers. One argument he uses is, how 
ever, comparatively new. That is, that it 
there were such license laws in all parts o' 
the country as would prevent any but com 
petent men being in charge of engines an 
boilers, the cost of maintenance of stear 
plants would be so much reduced tha: 
owners would be willing to pay bett« 
wages to engineers. We believe with hi 
in a universal license law as best for bot 

engineers and owners. 

>< 
Literary Notes. 


A STUDY OF THE MONEY QUESTION. 

Bilgram. 

The author of this book is well known t 
our readers as a mechanic, and as a dee 
thinker upon mechanical problems. Th: 
he is capable also of profound thoughi, 
combined with clear expression on econom 
subjects, is made evident by his ‘‘ Study o: 
the Money Question.” In his proposition 
Mr. Bilgram is quite orthodox, so far as th: 
basis of the measurement of value is co: 
cerned, and his chapter on ‘‘ Fiat Money 
is remarkably clear and logical, complete): 
answering, it seems to us, the argument o! 
those who contend that it is possible for 
government to impart value to money with 
out regard to the substance of which that 
money is composed. 

Mr. Bilgram believes, however, that th: 
volume of money (which he speaks of as 
‘*by far the most important of all tools 
is insufficient for the requirements of com 
merce. As a remedy for this, Mr. Bilgram 
proposes that ‘‘ Money should be regarded 
as wealth endowed with the functions of 
mediating exchanges through a mutual! 
agreement, making it generally acceptable 
in exchange, and its volume should be regu 
lated exclusively by the law of supply and 
demand, freed from all unnecessary limita 
tions, whether resulting from legislative 
enactment, or from the natural limitation of 
the substance selected as a value denom 
inator |gold, silver, etc.] Since nothing 
but credit money is adapted to meet these 
conditions, the necessary safeguards must 
be rigidly enforced. To this end the issuers, 
or original borrowers, must not only be 
required to furnish adequate security, with 
the risk fully covered by the payment of a 
properly apportioned insurance rate, but 
also to provide for the redemption in gold, 
or in whatever may be the accepted value 
denominator, of every outstanding note.” 

The proposition made is, virtually, that 
the government shall print notes redeem 
able in gold, and issue them to every appli 
cant who will promise and guarantee to 
return their equivalent, either in notes or in 
gold, at the expiration of one year. This, 
it is thought, will enable wealth, 7. ¢.. use 
ful property, to be monetized by its owner 
at any time, and will thus make the supply 
of money self regulating, and based upon 
the legitimate demands of commerce, doing 
away with what we call ‘‘ over-production 
and other commercial evils. Of course, we 
cannot, within the limits of our available 
space, fully present the matter as set forth 
and it is sufficient to say that the autho: 
has anticipated and answered objections to 
his plan, and that no one in the least inter 
ested in commercial or financial affairs can 
fail to find ideas and thoughtful suggestions 
in the book. It is published by The Hum 
boldt Publishing Co., Clinton Hall, Ast 
Place, New York. 
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HOW TO RUN ENGINES AND BOILERS. Pr 
tical instructions for young engineers and steam 


users. By Egbert Pome roy Watson. author of 
**Modern Practice of American Machinists and 
Engineers —Manual of Hand Lathe’’—"*The P 
fessor in the Machine Shop,” ete. Second E 
tion. 


This edition isa reprint of the first one, 
which was noticed in our issue of March 3 
1892. The subjects treated on are indicated 
in the title. The work is thoroughly pra 
tical in character, and bears evidence of the 
author’s experience. Young engineers w 
find this book to be a serviceable one in the 
discharge of their daily duties. The on’) 
change which we notice in the two editio 
is the price, which is now $1 instead 
$150. The book is published by Spon 
Chamberlain, 12 Cortlandt street, New 
York. 
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The Official Railway List, thirteenth an- 
pual edition. has been issued by the pub- 
lishers, The Railway Purchasing Agent Co., 
6 The Rookery, Chicago. It contains a 
list of the officials of the railways of North 
.merica, which is very complete, not being 
ynfined to a few of the principals, but em- 
racing the entire force, including pur- 
asing agents, and, in fact, all officials of 
influence in the various departments. The 
imber of miles of each road is given, and 
.e number of locomotives and cars. There 
an index of the names of officials, making 
: convenient to locate any official known by 
me, also an index to cities in which there 
are shops or general offices. The price, in 
cloth, is $2; in flexible leather, $3. 
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Questions of general interest relating to subjects dis- 
sed in our columns will receive attention in this 
partment. The writer's name and address should 
vivays accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 


sheet. 


(828) F. G. H., Beloit, Wis., asks: What 
blast pressures are recommended for railway 
shop blacksmith fires and similar machine 
shop work? A.—We would recommend a 
pressure of .25 to 38 pounds per square inch. 


(329) G. A., Richibucto, Canada, writes: 
Please give me the title, publishers, and 
price of a good book suitable for a young 
engineer. A.—‘‘Catechism of the Steam 
Engine,” by J. Bourne; published by Long- 
mans, Green & Co., Sixteenth street, New 
York. Price, $2. 


(330) Grinder, Philadelphia, Pa., writes : 
Kindly give me a method of making hard, 
solid emery wheels. A.—Manufacturers 
generally have a process of their own, and 
they do not care to divulge their methods 
of making the emery wheels. It will be 
cheaper and by far the safest for you to buy 
these wheels. 


(881) L. W. S., , Mich., asks: Where 
can I find the best treatment of the analysis 
of water, fuels, products of combustion, 
asb, and flue gases ? A.—You will —s 
find the information you seek in the boo 
entitled ‘‘ Fuels. their Analysis and Valua.- 
tion,” by H. J. Phillips; and the ‘* Treatise 
on Steam Boilers,” by R. Wilson; get both 
books. They can be obtained from any 
dealer in scientific works. 


(382) H. C. K., Montreal, Canada, writes: 
Kindly inform me of a good book treating 
on electric street railway cars, and where it 
can be obtained. A.—‘'Street Railways, 
their Construction, Operation, and Mainten- 
ance,” by C. B. Fairchild, we believe to be 
a good book. It treats on all kinds of street 
cars, electric, cable and horse cars, etc. It 
is published by the Street Railway Pub- 
lishing Company, World Building, New 
York, N. Y. Price $4 00. 


(333) J. H. B., Kingston, Canada, writes : 
[ would like to know whether there is any 
greater power required to move a certain 
load on a truck with three tires, and the 
same load on a truck with two tires; the 
road bed is to be practically unyielding and 
smooth ; the gross weight in each case {s to 
be the same. I contend there is no greater 
friction (to retard) in one case than in the 
other. AmIright? A.—Yes. Of course, 
it is understood that in neither case the 
pressure on the journals is so great as to 
cause abrasion. 


(334) S. E. F., St. Louis, Mo., writes: I 
need for acertain purpose in our business 
here a first-class article of fibrous material 
as a friction. Kindly name different mfnu- 
facturers in that line of business. A.—We 
understand you to ask for some fibrous 
materia? which will give the greatest fric- 
tional resistance. We do not know of any 
special material manufactured for this pur- 
pose. The selection of material for produc- 
ing frictional resistance depends much on 
the purpose for which it is to be used. 
Wood on metal gives a very high coefficient 
f friction ; for some purposes leather may 
be more suitable. 


(335) J. W. M., South Norwalk, Conn., 
vrites: Please inform me what metal will 
hold zinc and lead together. I want to 
make some soft metal jaws for holding 
tinished work in a vise, also some round 
ieces for driving arbors with. I find upon 








pouring the metal the lead separates from 
the zinc and goes to the bottom of the mold. 
is there anything that will hold the two 
metals together ? For what I want I think 
an alloy of half zinc and half lead would be 
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about right. A.—Zinc is caused to com- 
bine with lead by the admixture of arsenic ; 
but, like other alloys with arsenic, it be- 
comes very brittle and almost useless. It 
seems to us that babbitt metal would answer 
your purpose better. Copper, or leather 
fastened to Russia iron, with shellac, make 
good vise clamps. 


(836) G. E. U., St. Louis, Mo., writes: 
Please give me the names of all the tech- 
nical schools and colleges in the States of 
Pennsylvania, New Jersey and Delaware. 
A.—The technical schools and colleges in 
the State of Pennsylvahia are: University 
of Pennsylvania, Philadelphia; Swarth- 
more College, Swarthmore; Lehigh Uni- 
versity, Bethlehem; Lafayette College, 
Easton; University of Western Pennsyl- 
vania, Allegheny; Haverford College, Haver- 
ford; and Pennsylvania Military Academy, 
Chester. Inthe State of New Jersey there 
are: Stevens Institute, Hoboken; Rutgers 
College, New Brunswick ; College of New 
Jersey, Princeton. In the State of Dela 
ware we know of one school only, Delaware 
College, Newark ; this college has been re- 
cently established. 


(337) J. D. C, Concord, N. H., writes : 
A belt 34 inches wide and .25 inch thick 
has a tension of 71 pounds per inch 
of width, what will be the tension per 
square inch? A.—The cross sectional area 
of the belt is 3.5 x .25 = .875 square inch, 
and the whole tension on the section will be 
71 < 8.5 = 248 5 pounds hence the tension 


per square inch will be Sie 
2. If the tension per square inch of a belt 
3.5inches wide and .25 inch thick is 284 
pounds, how do you compute the tension 
per inch of width of this belt? 4.—We 
have found the cross sectional area of this 
belt to be 875 square inch, hence the tension 
on the belt will be 284 x .875 = 248.5 
pounds, and per inch of width of belt the 


tension will be 2 48 5 
8.5 








= 284 pounds. 


= 71 pounds. 


(838) J. C., Philadelphia, Pa., writes : 
Please advise me through your columns in 
what manner must a man construct gears, 
made of cog wheels, to get strong hand 
power? By this I mean to get power 
enough to drive a shaft by a pilot wheel to 
work very easily. This construction is to 
be put in a boat which is to be driven by a 
propeller. A —Your question is so indefin- 
ite that we hardly know how to answer it. 
You cannot create power; the power is 
equal to the force applied, multiplied by the 
distance through which it acts ina given 
time. If the resistance to be overcome is 
greater than the applied force, then the dis 
tance through which the force acts must be 
greater than the distance through which the 
resistance acts, which in your case simply 
means that the gear on the pilot wheel 
must be smaller in diameter than that of the 
gear on the shaft. You should make your 
question more definite. 


(8389) J. R. G., New York, writes: In 
speaking of railroad curves, what is meant 
by a 10-degree curve ? A.—When an engi- 
neer lays off a railroad curve, he lays off 
from the first station a tangential angle, 
then at a distance of 100 feet from the first 
station he establishes a second station, and 
from this he lays off a deflection angle 
which is equal to twice the tangential angle. 
After this, stations are established at 100 
feet from each preceding one, and a deflec- 
tion angle laid off from each station. The 
amount of curvature depends on the deflec- 
tion angle, and therefore railroad curves are 
designated by the number of degrees in this 
deflection angle. 2. How is the number of 
degrees in a railroad curve determined ? 
A.—For curves over 500 feet radius we get 
results sufficiently accurate for practical 
purposes by dividing the constant 5,730 by 
the radius in feet ; the quotient will be the 
number of degrees of the curve. 


(340) J. M., Naples, 8. D., writes: Please 
give me a receipt for polishing the bright 
work of an engine, such as the crank disks, 
connecting rod, and brass work? A.—For 
polishing surfaces of iron, fine emery cloth 
we believe to be as good as anything else. 
For polishing brass or copper work there 
are several receipts. These can be cleaned 
with sweet oil and tripoli, powdered bath 
brick, rotten stone, or red brick dust, 
rubbed on with flannel, and polished with 
leather. Vitriol and muriatic acid make 
brass and copper very bright, but they very 
soon tarnish, and consequently require 
more frequent cleaning. A strong lye of 
roche alum and water will also improve 
brass. A solution of oxalic acid, rubbed 
over tarnished brass with a cotton rag, 
soon removes the tarnish, rendering the 
metal bright. The acid must be washed 
off with water, and the brass rubbed with 
whitening in powder and soft leather. 
When acids are employed for removing the 
oxide from brass, the metal must be thor 
oughly washed afterwards, or it will tarnish 
,- a few minutes after being exposed to the 
air. 


(841) J. G. W., New York, writes: I 
would like to know which metal or compo- 
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sitionexpands the most, quickest, and is at 
the same time the most durable. I want it 
to expand about ,;'; inch in 6 or 10 seconds 
by an ordinary candle flame. Also inform 
me which is the best form for the metal for 
the above purpose. A.—The following 
table gives the expansion of various sub- 
stances and covers most of the materials the 
mechanic has to do with. The table shows 
that the amount of expansion depends not 
only on the temperature, but also on the 
length of the material: 


Variution in length for 
. ‘ach 10 degrees 
Material. j “ ~ 
eveee change of tem 
perature. 


AMUIGIONY. 0... cccccccs deel 0000603 
Bismuth 00772 
Brass—cast . 0001041 
Brass —rolled “% 0001054 
Copper Saute. ie ne er - 0001003 
CRCIPOR 5. sos.cckeceiek 0000617 
Wrought-iron. veel 0000667 
Lead. eee OOO1LSS87 
OMIGL, caw cakt ieoeta acca eae .0000653 
|) eS ae as 0001225 
MUO vaccepeuedse cease ceed 0001700 


From this table you can select the mate- 
rial which suits your purpose best. The 
material rolled into wire will probably be 
the most suitable form. The required 
amount of expansion under the given condi- 
tions is best determined by experiment In 
our opinion you cannot obtain the required 
results. 


(342) G. B. T., Chelsea, Mass., writes: 
Kindly publish a formula for computing 
the working pressure in a gas holder’ The 
holéer is 60 feet diameter and 20 feet deep. 
The shell is made of No. 12 fron, the angle 
irons, top and bottom, are 4x4x}inch  Al- 
low 10 per cent. for laps, rivets and bolts, 
etc. The drawing calls for a pressure of 
= . A.—Multiply the thickness of the plates 
by the safe tensile stress per square inch of 
the iron, and divide this product by the ra- 
dius in inches of the holder, the result will 
be the working pressure per square inch in 
the holder. Or in symbols we have 

Pa 5%, 

R 
in which ? = working pressure per square 
inch, 7’ = thickness in inches of plates, C 
= safe stress per square inch of iron, and 2 





= radius of holder in inches. Assuming 
a —_v d 
% ‘ AS.‘ 
8 2 
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that the thickness of the plates is No. 12 
B. W.G, then the thickness 7’ will be .109 
inch; also assuming that the ultimate tensile 
stress of the iron is 45000 pounds, and 
adopting a factor of safety of 5 we have 
45.000 _ 9,000 pounds per square inch for 
the safe working stress of the solid portion 
of the plate. According to the conditions 
of the question an allowance of 10 per cent. 
is to be made for rivets, etc.; this gives us 
9,000 — 900 = 8 100 pounds per square inch 
for the safe working stress, and this is the 
value of (. Now substituting in the formula 
for the symbols their values we have 

Pp - 109 x 8 100 

360 

for the safe working pressure per square 
inch in the holder. The working pressure 


on the drawing is given at - 


= .42 pound 


, this refers to 


a water pressure corresponding to 3 cubic 
inches; the denominator in the given frac- 
tion indicates a tenth of an inch, and the 
numerator indicates the number of tenths of 

30 


an inch to be taken; hence i0 = 8 inches. 


The weight of a cubic inch of water is .086 
pound, hence the pressure which the holder 
has to resist is 3 x .036 = .108 pound per 
square inch, which shows that the holder is 
ample strong enough for the work it has to 
do. 2. Please give me a good design of 
trammels for drawing circles of large diam 
eter, and laying out a gas-holder crown. I| 
have to draw circles as large as 125 feet 
diameter. I have tried several ways, but 
none are satisfactory A —We donot know 
of any better designs than those which are in 
use at present for this purpose. For laying 
out the crown of the holder we should not 
use a trammel, but we should find points in 
the arc and then draw a line through them 
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by means of a batten bent to these points. 
The points in the are can be found in two 
ways, first by a graphical construction as 
follows: Let gin the accompanying figure 
be the chord of the given arc, and c¢ / its 
height. From / as a center and with the 
radius c A drawa circleabed. Draw the 
straight lines f / and g / cutting the circle 
abedinthe points ) and e respectively. Make 
arcsa db andde equal to the arc dc orce, 
and draw the radii aandhd Divide the 
radii 2 a, i d, and he into the same number 
of equal parts and mark the points of divis- 
ion, as shown. Through g draw lines to 
the points 1,2 and 3. Through 7 and 4 
draw a straight line meeting g 1 in the point 
?. which will be a point in the required are. 
Drawing lines through the points 7, 5, and 





J. 6, and meeting g 2 and g 3 inthe points & 


and / respectively, we have two more points 
k and 7 in the required arc. Drawing a 
curved line through the points /, ¢. 4. / and 
g. we havethe are of one-half the crown. 
The other half is found ina similar way. 
When the difference in lengths of / ¢ and f'g 
is very great, there may be difficulty of 
locating exactly the points of intersection 
i,k,7. When thisis the case, we prefer to 
lay off the curve by ordinates whose length 
have been computed. Thus, let 4 0 be the 
radius of the are frkg drawn perpendicu- 
lar to the chord fg Let ¢ 7 be an ordinate 
at any distance ¢¢ from io To compute 
the length of ¢ 7, subtract the square of tc 
from the square of the radius 20 and ex- 
tract the square root of the remainder ; the 
result will be the length of s7 from this 
subtract the distance ¢ 0, the remainder will 
be the height of the ordinate ¢7 In the 
same way the heights of any number of 
ordinates can be computed. A curved line 
drawn through the extremities of these 
ordinates will be the required arc. 
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—— +e 
Notes on the Theory of Shaft Governors.* 
By ALBERT K. MANSFIELD, 


6. Influence of the weight of the link. 

Theorem: If a governor link be con- 
strained to move at one endina circular 
path about the center of the driving shaft, 
and at the other end in a circular path about 
the center of the weight pivot, then is the 
centrifugal effect of the link the same as if 
that portion of the weight of the link were 
concentrated at its weight arm pivot. which 
would rest on its support if the link were 


* Concluded from last week. 
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placed in a horizontal position on two end 
supports. 

In Fig. 11 let A be the shaft center, 0 the 
weight arm pivot, / O the link, and.@ the 
center of gravity of the link. G A= GA, 
may be taken to represent the centrifugal 
force of the link. Clearly, this force may 
be resolved into two forces, O m and Ln, 
the sum of which is equal to G A, while 
their ratio is as G LL to G@ O, and their di- 
rection of action parallel to (@ A. 

Resolve 0 m into the components O p 
and 0 q, O p having a radial direction from 
A, and 0 q lying in the line of the link. Lay 
off O g from ZL to 7,, in the direction of the 
link, and combine / 7, with Z 7 by the par- 
allelogram of forces, which gives the force 
Ls as the total resultant force of the link 
tending to rotate the welght. arm about its 
pivot. 

Draw L A, also G ¢t parallel to O A, and ¢ 
» parallel to OL. By geometry G A is di- 
vided at v, and Z A at ¢, in the same ratio as 
L Oat G@; therefore, since 0 m was made 
equal to G yin amount and direction, the 
triangles m O qg and Gvtare equal. Ln 
was made parallel to and equal tov A, and 
n 8 is parallel to and equal to » ¢ by con- 
struction; therefore the triangle » « L is 
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height from the line A B tothe line D #. 
Up to this time we have neglected the effect 
of valve gear friction. 

Supposing this effect to be a constant 
force acting in the same direction as the 
centrifugal force of the weight, then it may 
be represented by a line parallel to and 
above D C,as ’ (,. If the constant fric- 


In some constructions the connection be- 
tween the governor and the valve gear is 
such as to produce a variable effect of fric- 
tion. This is the case with the ‘‘ Buckeye” 
governor, shown in Fig. 13, in which, 
moreover, this friction has a centripetal effect. 

In Fig. 14 this variable resistance is illus- 
trated by the curved line F, Z,. 


aN Fig. 11. 


7e 











equal to the triangle» ¢ A, and / s is equal 
to A ¢t in amount and direction. 


it OG OG 
At OL a a 


In other words, when the centrifugal 
force acting at Gis represented by the ra- 
dius A G, that acting at 1 may be represent- 
ed by the radius A Z, multiplied by a frac- 
tion which is the ratio of the weight G, 
which would be supported at , provided 
the link were to rest in a horizontal position 
on two supports at / and 0; which was to 
be proved. 

If the center of gravity of the link were 
at its center, as is common, then it would be 
exactly right to consider one-half the link 
concentrated at L. 

7%. Frictional effect of valve. 

In Fig. 12 let A C represent the maxt- 
mum tension of spring and B C the tension 
to inner position of weight-arm. Let A ) 
and B E represent the spring force cor- 
responding to positions A and B of weight- 
arm. Assuming perfect isochronism be- 
tween weight and spring, then A JL and 
B E also represent the balanced centrifugal 
force,and this force for any intermediate 
position of weight-arm is the corresponding 


But or, At=A 









Juty 19, 1894 


initial tension, and B HZ, its total force at 
first stop, or initial position. 

8. Inertia in a shaft governor. 

In Fig. 15 let A and C be the centers of 
shaft and weight pivot, respectively, an: 
consider the total effective weight of the 
governor weight and arm centered at 
Inertia acts on the weight B at right angles 
to the line A B. 

From analytical mechanics (see Weisbac 
the force of inertia may be represented hy 


the expression P= VR . >, while ce 
¢ 


trifugal force is F = w*? MR; in both e 
pressions () is the angular velocity, M t 
mass, ?} the radius A B, and d ¢ the sma 
interval of time in which a change 
velocity occurs. 

Substituting for w its equivalent value 
2 7, in which 7 is the number of revo! 
tions per second, and differentiating the 
equation for centrifugal force, since it is 
only the difference of force due to chang 
of speed which is effective, we have 

P=aemMReit 
dt 
and €@F=8r!'° MRT 4T. 

If B L or B R, according the directio: 

of motion, represents the force P, and P || 


Fig. 14: 














tion of the valve gear acts against centrif 
ugal force, or with the spring, then 7, (,, 
parallel to D C, may represent its effect. 
In the former of these cases the maximum 
spring force becomes A F, and the maxi 
mum spring tension A (,, while in the 
latter case these quantities become A /, 
and A (. 





By reference to Fig. 13 an auxiliary spring 
P will be seen, which is designed to act 
through a little more than half the range of 
the weight-arm, and to produce an effect 
illustrated by the shaded portion of Fig. 14. 
The result is that a line /, C, approxi- 
mately straight, illustrates the centripetal 
action of the main spring, B (’, being its 


/ Pend 
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the force d F, then BL, or BR, is the 
resultant of these forces, and the tangent of 
the angle A, B L,, or A, B R,, which angle 
we designate by «, is 
P 
tangent a TF’ 
or, substituting above values, 


tangenta = — 
4nTdt 

We see from this that the effect of inertia 
to increase or decrease (according to the 
direction of motion) the moment of force 
about the weight pivot is less the greate: 
the number of revolutions per unit of time, 
and is greater the less the interval of time 
in which the change of speed takes place 

Let us assume that the weight PB is no 
longer concentrated in a point, but is spread 
out into a disk of considerable size, as in 
Fig. 16, whose radius we call 7; then the 
force of inertia relative to the axis A is 
greater than before. 

By a well-known law of inertia, the radius 


of gyration of the weight is R + 


a/ 2 
therefore the force of inertia acting at F is 


ry 2 
R +4 ) 


/ : 
R dt 
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Substituting 2 7 for .y, and dividing by 
d Fas before, we have 


(: * 2 5, "] 


4xnTaT 

Suppose 7 to be 4 of R, 7 to be three 
revolutions per second, and d ¢ to be one 
second; then tangent « becomes 0.0406, and 

is less than 24°. Ifd tis ' of one second, 
then a becomes about 22°, and if dt is x35 
of one second, « is about 76°. The ex- 
tremes of these three cases are shown 
graphically in Fig. 16 for both right and 
left-hand motion. This illustrates to how 
great an extent, when changes of speed are 
sudden, inertia force may be useful to assist 
centrifugal force; also to what a slight 
extent inertia acts when changes are not 
sudden. 

It also shows that if the direction of mo- 
tion be badly chosen, the combined forces 
may produce an instantaneous moment 
about the weight pivot in the wrong direc- 
tion, thus interfering with sensitive govern- 
ing. 

As to the actual value of ¢ ¢ in practice, 
it may often be a very small quantity, for 
in an engine having dead points the veloc- 
ity changes a number of times, to a greater 
or less extent, during each revolution. 
These changes are less the heavier the fly- 
wheel ; therefore, with a light fly-wheel an 
inertia governor should be specially effi- 
cient. 

In one of the papers referred to at the 
beginning of this article, Mr. Armstrong 
advocates the use of inertia in the way 
which would reduce the effective moment 
about (C, for the sake of ‘‘ stability.” 

The fact seems to be, however, that sta- 
bility and sensitiveness are best arrived at 
by using the force of inertia to aid cen- 
trifugal force, as in the left-hand motion of 
Fig. 16. 

Fig. 17 illustrates a governor for a single- 
valve engine —designed by Mr. J. W. 
Thompson—which is said to have performed 
so perfectly that no perceptible variation of 
speed in the range of the governor could be 
detected by careful test, and there was no 
trouble from racing. 

It will be noted that the arc through 
which the weight arm moves is so small 
that isochronism could be practically per- 
fect, while inertia was utilized to a great 
degree. 

In Fig. 18 is represented a very ingenious 
method of combining a separate inertia 
weight with a shaft governor. This was 
applied by Messrs. Bancroft & Lewis, of 
Philadelphia, to a Buckeye engine in the 
works of Wm. Sellers & Co. 

The inertia welght consists of a wheel, 
which, being centered on the shaft, has its 
centrifugal force completely balanced, while 
its inertia force acts to aid the centrifugal 
force of the governor. Instead of causing 
racing this is said to have overcome all ten- 
dency to race, thus enabling the governor 
to be adjusted for practically perfect isoch- 
ronism. 

It is well known that an increase in the 
amount of the balanced forces—centrifugal 
and centripetal—of a governor tends to in- 
crease the effectiveness of the governor to 
overcome disturbing influences; yet an in- 
crease in these forces may produce an increase 
of friction in the pivots, which may defeat the 
desired object. The friction of pivots is not 
increased, however, by so designing the 
governor as to utilize inertia to aid centrifu- 
gal force. 

In this respect the shaft governor may 
have a decided advantage over the old ball 
governor, which is purely centrifugal. 

Referring back to Fig. 18, it is not essen- 
tial that the inertia weight be centered on 
the shaft. It may be centered at the weight- 
arm pivot, thus forming a part of the 
weight-arm. If its center of gravity is co- 
incident with the center of pivot it will not 
affect the centrifugal adjustment of the 
governor weight, but will aid the governing 
moment by its inertia, 

DISCUSSION. 

In discussing the paper Mr. Mansfield 
said in reply to questions by Professor 
Lanza that he knew of no experiments with 


tangent « = 
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governors that would reliably settle the law 
governing their friction and its variation. 
He thought, however, that it was unneces- 
sary in practice to make such experiments, 
since it was possible to so adjust a governor 
as to produce almost perfect governing. 

Another question by Professor Lanza was 
in regard to the effect of the weight of the 
spring itself in producing a deflection of the 
spring by centrifugal force in running, and 
thus changing the scale of the spring. Mr. 
Mansfield thought the effect of this would 
be practically constant in running, and 
could, therefore, be provided for in the 
construction and adjustment of the gov- 
ernor. 

Prof. D. S. Jacobus called attention to 
the fact that the element of time required 
for a governor to change its position was 
not considered in the paper, and he ex- 
hibited some spiral diagrams made by at- 
taching a pencil to the center of the mova- 
ble eccentric of a Ball & Wood engine. 
The number of coils in spiral showed the 
number of revolutions of the engine re- 
quired for the governor to change its 
position, and in connection with these spiral 
diagrams were indicator diagrams taken 
simultaneously when the load was being 
thrown on and off. Some of the governor 
diagrams were taken with the governor 
dash-pots in action, and some with the dash 
pots off, the latter only being considered. 
These experiments showed that ‘‘it takes 
the same time to affect the adjustment from 
half load to no load as from full load to no 
load. If you make the governor just at the 
point of hunting, and get the time required 
for it to adjust itself from one load to an- 
other, and then slack the springs until you 
get fifty revolutions below the right speed 
for the governor, the time required for the 
governor to adjust from one load to the 
other is exactly the same. It will move as 
quickly when it is insensitive as when sen- 
sitive,” .. . adding inertia weight, or add- 
ing a wheel in the way that is represented 
on page 20 [Fig. 18] of this paper, unless it 
is put on correctly, the action of that wheel 
or inertia weight may be to actually retard 
the action of the governor.” This point 
was elaborated somewhat, and a case stated 
in which this effect would actually be pro- 
duced, Professor Jacobus explaining, how- 
ever, that he did not wish to be understood 
as speaking against the action of inertia in 
a governor, because ‘‘it is a good thing, and, 
combined with the dash-pot, it will be per- 
haps the best kind of governor. An in- 
ertia weight which would be made to have 
a small angular advance, and produce a 
powerful action of the governor, would be 
the right direction to work in. I am sim- 
ply pointing out the fact that the inertia 
weight can be added in such a way that it 
will actually retard the action of the gov- 
ernor.” 

Mr. Frank H. Ball said that centrifugal 
force was, after all, nothing but inertia. In- 
ertia is that property of matter which re- 
sists any change of condition as to motion. 
He then drew upon the board a sketch of 
governors as sometimes made, having a 
centrifugal weight at one point, and an 
inertia weight at another, both connected to 
the same mechanism. He thought these 
were in effect one weight, and that a single 
weight could be so located in the system as 
to be exactly equivalent to them. 

Prof. J. Burkitt Webb, referring to Pro- 
fessor Lanza’s question, and Professor Ja- 
cobus’ demonstration: ‘‘If we attach a 
helical spring to the ceiling, and hang a 
weight upon it, it does not matter whether 
we pull that weight down three inches or 
six inches, and release it, it will take the 
same time to go back tothe neutral position. 
So it is quite in line to believe, if we throw 
half the load off or all the load off, it will 
take the same time to adjust, or, if we alter 
the sensitiveness of the governor by alter- 
ing the adjustment of the spring, it will 
make no difference in the strength of the 
spring, and, therefore, the same tbing will 
follow.” He then showed that the other 
matter referred to would affect the action 
of the spring little, if at all, and finally 
sald ; 
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I should object strongly to the use of the 
word ‘“‘ weight” in this connection. It is 
not weight that we put on a governor ; 
it is mass. We do not want the weight 
there, and for the reason that gravity puts 
the weight there in spite of us, we have to 
balance that. So we ought always to speak 
of mass” He thought that when mass in- 
stead of weight was considered, as it should 
be, Mr. Ball’s conclusions as to an equiva- 
lent single weight were not correct. 

In the author’s closure he spoke of the 
usual allowance of variation of speed, and 
said it seemed as though “ it is almost im- 
possible to design a shaft governor that will 
not hold an engine within two per cent. 
variation. There is some curious principle 
comes in there that no matter how you 
make the combination, you can work with- 
in two per cent. anyway.” 

; ‘*T, simply as a matter of opinion, 
claim that if the number of revolutions, by 
any means, is counted per minute, or per 
half minute, or per-quarter-minute, or 
counted over an extension of time, and then 
divided up into quarter-minutes to get the 
average, that the variation may be practi- 
cally imperceptible, that if the shaft gov- 
ernor is as well designed as may be that 
the variations are simply instantaneeus. 
I believe that a reliable experiment has 
shown that they may be so designed, espe- 
clally when dash-pots are added to them, 
that the variation may be in the unusual 
direction of increasing speed with increas- 
ing load. Therefore, we may adjust short 
of that point. Undoubtedly there are varia 
tions, but they are so instantaneous that 
they are of no consequence.” 

—————_+- ae —___—_ 
Burglar-proof Safes and Bank Vaults. 





Under an act of Congress, approved Sep- 
tember 30, ‘90, a commission was appointed 
to investigate on behalf of the U.S. Gov- 
ernment the matter of burglar-proof safe 
and vault construction. The chairman of 
the commission was Prof. R. H. Thurston, 
of Cornell University, and the other mem- 
bers were Theo. N. Ely, Superintendent 
Motive Power, Pennsylvania Railroad, and 
Francis A. Pratt, of the Pratt & Whitney 
Co. These gentlemen were assisted by 
Prof. Charles E. Monroe, chemist to the 
U. 8S. Naval Torpedo Station and War 
College, and Lieut. Samuel Rodman, Jr., 
U.S. Army. 

The commission made an exhaustive in- 
vegtigation of the subject, unqualifiedly 
condemning the treasury vaults of the gov- 
ernment at Washington and elsewhere, and 
then showing by an extended series of ex- 
periments that not one of the ‘‘ standard 
square safes” made by the leading makers, 
the Herring-Hall, etc., ‘‘combine” were burg- 
lar-proof within the ordinary meaning of 
that term, 7. ¢., they would not resist at- 
tack by means easily within command of 
the expert burglar for a period of time 
known as ‘‘the burglar’s time,” and, in 
fact, very few of them would resist for any 
length of time worth talking about. 

By means similar to those which have 
been described in our columns, the ‘‘square” 
or ‘‘laminated” safes submitted for trial 
were all readily opened ; in fact, so easily 
and quickly opened as to make it appear 
absurd to use the terms ‘‘ burylar-proof,” 
or mob-proof in connection with them. 
The report of the commission made to the 
treasury department has recently been pub- 
lished. It contains over 90 pages and 123 
illustrations of experiments and their re- 
sults, and though we do not find it so 
explicitly stated in the report, it is con- 
clusively shown that none of the ordinary 
forms of safes is at this time worth con- 
sideration as burglar-proof, all of those 
tried, though of the latest and best con- 
struction, being opened by drilling or high 
explosives with remarkable ease. Only one 
form of safe was found which resisted the 
tests applied to it, and this was a safe of 
very unique construction, invented by 


William, a brother of the late Geo. H. 
Corliss, of Providence, and manufactured 
by the Corliss Safe and Vault Door Com- 
pany. The general form of this safe is 
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spherical, and it is made of heavy chilled 
castings. The safe submitted for trial 
was not opened or demolished after forty- 
four different tests, in which drills, punches, 
sledges, hydraulic power, and 115 pounds 
of high explosives, including fulminate of 
mercury, gun cotton, dynamite and nitro- 
glycerine were used. It is fair to conclude, 
therefore, that this safe is really what it 
pretends to be, ¢. ¢., burglar and mob- 
proof. 

The report says (page 6) ‘‘ Standard mod- 
ern safe and vault construction, ... has 
come to one practical universal general sys- 
tem. All the best known makers and every 
manufacturer doing any large business 
adopts the same plan, in the main, and the 
differences observed among them are in de- 
tails of construction and assemblage of parts, 
The chamber designed to be burglar. proof 
is, in such construction, made invariably of 
alternate layers of soft and tough steel or 
iron of similar quality as nearly as may be, 
and of plates of steel hardened as intensely 
as is found practicable ; the two metals being 
laid alternately, one over the other, in the 
walls of the chamber, in such a manner as 
to finally constitute as nearly as possible a 
single mass.” 

Speaking of the powers of resistance of 
the ‘‘standard ” square laminated safes the 
report says : 

‘‘When the attack is made by a well- 
organized and well-equipped party of ‘ pro- 
fessionals’ provided with a good ‘kit’ of 
the best tools, with a stock of high explo- 
sives, and having taken such precaution as 
to be safe against interruption during a 
night’s work, the use of one or of acom- 
bination of these various methods (pre- 
viously alluded to) becomes fairly certain of 
result. Drilling is always safe under such 
circumstances. The high explosives are re- 
markably local in effect, and produce singu- 
larly little sound or jar; and sound or jar 
of hammer or sledge are not likely to attract 
attention when the building is isolated, and 
especially if the night be dark and tempest- 
uous. Where the explosive can be intro- 
duced in ever so small an amount, the way 
is soon opened for a larger charge, if not 
for the use of the wedge and of the 
‘jimmy.’ If joints are too tight to admit 
even nitro-glycerine, the use of the chisel 
and wedge, or of a drill, may give access 
to a spot into which the explosive may be 
successfully introduced. Once either wedge 
or dynamite or other explosive finds entrance 
the work is certain of completion, time 
being permitted for their further use. The 
impunity with which explosives are used 
on such occasions is one of the most re- 
markable elements of this always remarka- 
ble business.” .. . 

The peculiar local and comparatively 
quiet though powerful action of this class 
of explosives constitutes their most satis- 
factory quality from the standpoint of the 
burglar, who is thoroughly familiar with it 
and constantly takes advantage of it. There 
are probably few cases in which it cannot 
be, in skillful hands, made most effective. 
In the opinion of this commission it is ex- 
ceedingly diflicult to make the workmanship 
of the door so superlatively excellent as to 
completely evade this danger. It is not 
sufficient to make a good joint. The joint 
so made must be held up to its place, and 
the contact of door and jamb, or of spindle 
and door, must be made so secure that the 
wedge, or the use of such minute doses of 
nitro glycerine as can be made to insert 
themselves by capillary action, shall not be 
able to enlarge thisalways possible capillary 
opening in such a manner that larger 
charges may be introduced and a gradual 
extension of the opening, in this way, lead 
to the final use of effectively disruptive 
charges.” 

The photographs and descriptions show 
how a Diebold safe was opened in two and a 
half hours, A Hall safe was drilled in 
twenty nine and a half minutes; a screw- 
door safe was stripped in thirty-eight and a 
half minutes, and a hole 4 inches diameter 
was cut through a Herring burglar-proof 
vault door, with Franklinite plate, in two 
hours and one minute. The second of the 
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experiments makes very interesting reading, 
and sustains the statements made in articles 
recently published in our columns. 

— a 

An Engineer’s Story. 





“It was just a year go,” said the old 
engineer, ‘‘ that I was running my ’commo- 
dation train on the Knoxville and Jellico, 
down in North Carolina. Ever been down 
there? Guess ye don’t know, then, how 
the tracks snake round them Carolina moun- 
tains. Too steep to run straight down, ye 
see—land ye in day after to morrow—so ye 
have to crawl down from the Swannannoa 
divide, in an’ out, in an’ out, half a dozen 
loops on one hillside. And ye dassent run 
any too fast, neither, ’count o’ the sand slide 
that’s may be waitin’ fur ye just round the 
next bend. Glad I’m off that road, I tell ye. 

‘* Well, it wasa nasty kind o’ day, any- 
how. Sleetin’ and blowin’ and the clouds 
hung down in front of me like curtains. I 
lost time, too, at Asheville, waitin’ fur a 
pesky freight to get out o’ the way; so I 
was in a tearin’ hurry and not the sweetest 
temper, you can bet. Towards evenin’ I 
was whizzin’ her along, thinkin’ about 
Round Knob and a hot cup of coffee, when, 
some ways ahead, I spied a sheep in the 
cut. There she lay, right across the track, 
with two lambs snuggled under her. I 
whistled, but she never budged. Well, I 
was in a hurry and I wouldn’ a’ minded the 
old sheep so much, but them little white 
lambs somehow put me in mind of my baby, 
the cutest chap ye ever see, and it went 
across the grain torun ’em down. Had to 
slow up, anyhow; it was right at a bend, 
and I yelled to my fireman to shove ’em off 
the track. Well, ye never see a whiter 
face than that man came runnin’ back with. 
‘Stop her, Jim! For God’s sake, stop her 
short!’ he hollered. And if you'll believe it, 


| ° 
| just around that bend was the biggest sand- 





slide I ever want to come acrost. Took us 
a good hour and a half to shovel it off down 
the hillside-’ 


’"—Chicago Record. 





sie 

One of our eminent engineers associated 
with the testing of engine efficiency—Mr. 
Bryan Donkin—has been investigating the 
extent of the use of gas engines in this coun- 
try and his census encourages him in the be- 
lief that there are about 40,000, a circum 
stance which would at first sight indicate a 
large consumption of coal gas; but, as Mr. 
Donkin points out, a large number use 
Dowson gas, made from anthracite coal, and 
where the power is great the economy, as 
compared with ordinary town gas, is enor- 
mous. In one case, where gas motors indi- 
cating 320 horse power are in regular use, 
the consumption for the making of the gas 
was from 1 pound to 1} pounds per indicated 
horse-power per hour, so that the cost for 
anthracite fuel, labor interest on capital ex- 
pended on gas’ generating plant was equal 
to 24d. per 1,000 cubic feet, while the equiv- 
alent cost for town gas would be 10d. per 
1,000 cubic feet. At the Chelsea Flour 
Mills here the anthracite and coke used by 
a 40 horse-power motor for the manufacture 
of its own Dowson gas is only 87 pound 
per indicated horse power per hour, a most 
favorable result, whilein the case of engines 
working to even 400 horse-power, the con- 
sumption is equivalent to 1 pound of fuel 
per horse power perhour, This economy is 
never obtained with the ordinary steam en- 
gine.-- Glasgow Herald. 

———_eq@>e—___—_—. 

At a recent term of the Wake County 
(N. C.) Superior Court at Raleigh, the fol 
lowing facts appeared: A little half-grown 
bull was on the railway track. He answered 
the whistle of an approaching train with a 
bellow of defiance and a toss of gravel over 





A NEW EDITION. 


We are just printing the second edition of our “ Engineers 


Epitome.” 


| Price 50 cents, postpaid. | 


MASON RECULATOR CO., Boston. 


I have received the ‘‘ Epitome” 


the money I ever saw. is, 


and am well pleased with it 


B. PETERIE, 


It is the best book for 


Old Victoria Mines, Cape Breton, N. S. 








oF HEATING & VENTILATING 
LARGE BUILDINGS: 


ALL 














Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


The “Eclipse Drill Tool and Graver Sharpener. 


The only practical device for 


GRANT 
ate 








the re-sharpening of drills or any 
other tools requiring a flat surface 
and fineedge, It can be adjusted 
to any angle, and by aid of the 
degree or index marks the drill or 
tool can be set to the desired angle 
alinost instantly. 

Price, Size A $175, sent post 


paid on receipt of price. 
EZRA F, BOWMAN & 60, 


22 K, Chestnut St., Lancaster, Pa, 


W. C. YOUNG MFG. CO., "9s: 
FootLathes, Engine Lathes 


SHEARS AND PUNCHES. 














MECHANICAL DRAWING. 


By Prof. CHAS. WM. MacCORD. 
Parr I.—Progressive Exercises. 
Part I1.—Hints to Draftsmen. 


ito, cloth ... $4.00 


JOHN WILEY & SONS, NEW YORK, 


NEW BENGH DRILL. 


Flat Belt, Rack and Pinion Feed, 
rite for Circular.) 


D’AMOU i & LITTLEDALE, 204 E. 43d St., 
=a Did you ever 


: & : 
have any occasion to measure 


RIGHT QU IOC 
FOR MY CATALOGL 


E.G. SMITH, - - Columbia, Pa. 





New York. 











SECOND-HAND MACHINE TOOLS 


FOR SALE AT LOW PRICES. 


50 Driving Wheel Lathe. N. Y.S. E. Co.’s 
make. Fair order. 

86" x 36’ x 10’ Sellers Planer, single head. 
Good order. 

34” x 8}’ Putnam Engine Lathe, rod feed, 
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his shoulder. A tramp who aappened to be 
close behind him stepped off the track and 
waited to see the fun. The engine struck 
the little bull fair, doubled him up like a 
ball, and sent him 25 feet as if shot from a 
catapult. The bull-ball made a line shot 
and knocked the tramp into a little pond 
near the road. When the engineer backed 
the train to take stock of the damage done, 
the tramp was crawling up on a log out of 
his involuntary bath. Under advice of coun. 
sel learned in the law, action was brought 
against the railway corporation for the per 
sonal injuries and indignity inflicted. Op 
the trial, to the surprise and intense disgust 
of the plaintiff, the verdict went against 
him. To a sympathizing bystander he 
placidly remarked that he had been ‘‘bowled 
over into a goose pond by a little doity 
piney woods bull, and thata dozen jack 
asses had kicked him out of the court- 
house.” 





—<—>-+_—_ 
Filing Clippings and Catalogues. 





The editor of Railway Engineering and 
Mechanics describes a system of filing clip 
pings, notes, catalogues and professional 
papers, which he says he has used with very 
satisfactory success. It consists simply of 
pasteboard boxes 6}''x9}'’x1}’, open at one 
end only, which is protected by a dust 
proof cover. In these boxes the matter is 
kept, and they are then placed upon book 
shelves the same as books, with a pasted 
label outside indicating the general charac 
ter of the contents, the same as a title 
on the back of a book does. On the side 
of each box is a more complete index, if 
desired, also written on a pasted label. 
This plan is recommended as neat, con- 








venient and economical. A separate set of 
boxes can be provided for catalogues when 
necessary or advisable. 




















An electric railway will be established in Celina, 
Ohio. 

East Troy, will have an electric-lighting 
system. 

D. F. Wiggins will erect 
Winnsboro, La. 


Wis., 
a shingle-mill plant at 


An electric light system will be established at 
Mt. Carroll, Ill. 

G. H. Snell is erecting a new carriage factory at 
Attleboro, Mass. 

The De Gruy Lumber Co. will locate a saw-mill 
at Rosetta, Miss. 

R E. 
Laurinburg, 


Lee will establish a cotton-mill plant in 
N.C. 

Cole & Browning will locate a handle and spoke 
factory at Beebe, Ark. 

The American Flax Fiber Works, at Minneapolis, 
Minn., will be enlarged. 

An electric street-railway system will be estab 
lished at Jackson, Tenn. 

A municipal electric-lighting plant will be es- 
tablished at New Lisbon, O. 

The Riverton (Conn.) Paper Co. is making im- 
provements to its paper-mill. 

The recently-burned Warren (Pa.) electric-light 
plant will probably be rebuilt. 

A municipal electric light plant will probably 
be established at Oshkosh, Wis. 

It is contemplated to add new machinery to the 
Augusta (Ga.) Furniture Factory. 

Meriden, Conn., will take steps toward locating 
a municipal electric light system. 

J. F. Sliger, of Huntington, will establish a wood- 
working plant at Central City, W. Va. 
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Hamilton, Ohio, 
machine shop, 775x250 


The Hamilton Machine Tool Co., 
has just compteted a new 
feet. 

J.S. Hanford is interested in the organization of 
a stock company to generate electricity at Bates 
yille, Ark. 

A three-story factory building, 900x200 feet, is to 
be erected by the St. Louis Stamping Co., at a cost 
if $300,000. 

Corrigan, McKinney & Co., Cleveland, O., have 
secured the River Furnace, and expect to start it 
up August Ist. 

The Rome (Ga.) Rolling mills have been leased 
by W. F. Nevigold, who will put it in operation as 
soon as repaired. 

Jones & Laugblin have signed the steel scale, 
ind their large plant at Pittsburgh will shortly re- 
~ume operations. 

The White River Iron & Steel Works is the title 
ff a new incorporated company at Muncie, Ind., 
with a capital of $100,000. 


The Eutaw (Ala.) Steam mills will erect, if crop 
prospects justify, a steam cotton press of 25 to 40 
bales per day capacity in August. 

One of the furnaces of the Tennessee Coal, Iron 
and Railway Co., at Ensley, Ala., will be put in 
blast at once, and the other three in the near 
future. 

A contract for building pulp and paper mills on 
the site of the burnt factories of the Howland Pulp 
and Paper Company, in Howland, Me., has been 
signed. 


The erection of a plant in New Orleans for manu- 
facturing structural wrought-iron is contemplated 
by the Gullette-Herzog Manufacturing Co., of 
Minneapolis. 


The Co-operative Machinery Co., to build ma- 








chinery, has been formed in Baltimore, Md., with 
a capital of $25,000, and with J. N. Cassidy and 
others interested. 

A permit has been granted to the Standard 
Brass Company to build a frame foundry on Port- 
land street, Cambridgeport, Mass. The building 
will be fifty feet square. 

The Remington Machine Co., Wilmington, Del., 
has just completed the erection of an ice-factory 
plant at Westminster, Md. The building measures 
10 by 80 feet, and has a capacity of eight tons of 
ice daily. 

The United States Projectile Company, at Brook 
lyn, N. Y., are making extensive additions to their 
machine shop, and have placed the contract for 
the work with the Berlin Iron Bridge Co., of East 
Berlin, Conn. 

The United Electric Light, Heat and Power Co., 
of New York City, are putting up a new switch- 
board building, to be covered with an iron roof, 
and the Berlin Iron Bridge Company’s patent anti- 
condensation corrugated iron roof covering. 


A. L. Weed & Co., 106 eng street, New York, 
issue a pamphlet illustrating a %4 horse-power gas 
engine, for which they will farnish the rough 
castings and parts complete, with drawings. They 
will also furnish the engine complete if wanted. 


The Silver King Mining Co., of Salt Lake City, 
Utah, are erecting a repair shop at their Park City 
mines, and bave just contracted with the Lodge 
& Davis Machine Tool Co., Cincinnati, 0, for 
the entire equipment, including standard engine 
lathes, planers, drill shafting, pulleys, 
belting, ete. 


presses, 


The Heine Safety Boiler Company, of St. Louis, 
Mo.,, are receiving some large boiler contracts, 
among which was one recently closed with the 
Hartford (Conn.) Street Railway Company for six 
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The above illustration taken direct from a photograph, shows the construction of a Machine Shop 


designed and built by us for the Link Belt Machinery Co.. 
Each side wing is 42 feet in width and two stories high. 


in width by 407 feet in length. 


at Chicago. Ill. The building is 124 feet 


The central portion of the building is 50 feet in width ¢ ontrolled by a hydraulic crane 


with a travel the full length of the building. 


This is probably one of the best 


designed modern Machine Shops to be found in the United States. 
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800 horse-power boilers, which will be delivered 
early this fall. 

Mr. Harris, of the car works at Putnam, Conn., 
has organized a car company in Portland, Me., to 
manufacture the Harris car. Edgar M. Wheaton, 
of Putnam, was elected one of the directors. It is 
hoped that the new company may find it to its 
interest to establish the car works in Putnam, as 
original:y planned. 

Active preparations are under way for the build 
ing of the steel plant at Bessemer, Ala., by H. F. 
De Bardeleben and associates. Col. A. M. Shook. 
of Nashville, Tenn., will, it is stated, be the gen- 
eral manager. It is reported that Mr. Hartshorne, 
of the Carnegie Steel Co., will supervise the con- 
struction of the works. 

The St. Louis Railway Company, of St. Louis, 
Mo., have placed the order for their new car barn 
with The Berlin Iron Bridge Co., of East Berlin, 
Conn. The building will be 64 feet in width and 
185 feet in length, with brick walls, the roof being 
of iron covered with The Berlin Iron Bridge Com- 
pany’s patent anti condensation corrugated iron 
roof covering. It is the intention of the railroad 
company to make this station absolutely fire-proof 
and thereby save insurance. There will be no wood 
work used about the construction of the building, 
and it will not be necessary to carry any insurance 
whatever, as the danger from fire is entirely elimi 
nated. 

A special Pittsburgh dispatch to Th¢ 
Post, under date of July 10th, says: There is a con- 
tinuation of good indications in the iron and steel 
trade. The United States Iron and Tin plate 
Works at Demmler, which have been closed down 
since July ist, pending an adjustment of the 


Evening 





amalgamated scale, will start up in full to-morrow. 
The W. Dewees Wood Tron Works at McKeesport 
will resume in full on Monday next. The Du- 
quesne (Pa.) Tube Works are preparing to start up 


in full. About a month ago the two thousand 
employes of the plant were brought out by the 
National Tube Works’ strikers at McKeesport. 


Work will be begun at once on the great addition 
to be built to the Carnegie Steel Works at Du- 
quesne. When the work is completed, it will be 
one of the largest in the world. One million dol- 
lars is to be spent. Dilworth, Porter & Co.'s bar- 
mill and automatic machine plant in Pittsburgh 
have resumed. The five Pittsburgh faetories of 
the United States Glass Company have also opened. 
The White River Iron and Steel Company, of 
Muncie, Ind., and the Lakeside Nail Company, of 
Hammond, Ind., have signed the amalgamated 
annual wage seale. Also the following under date 


of July 12th: The Shenango Valley Steel Com- 
pany at Newcastle has signed the union wage 


scale, and the big mills will resume as‘soon as 
repairs are made. The officials of the Cambria 
Iron Works at Johnstown, employing 5,000 men, re- 
port orders on hand sufficient for six weeks’ work, 
and that all departments will be in full operation 
by the middle of next week. The Scottdale Iron 
and Steel Company has signed the union wage 
and the 400 employes resumed work this 
morning. The Bellaire (Ohio) Steel and Iron Com- 
pany has also signed, and the 1,500 employes will 
resume as soon as a supply of coke can be secured. 
The Clinton Tron and Steel Company, of this city, 
has enough orders to keep the mill going day and 
night, but cannot get enough men. The manage- 
ment offers to discharge the non union negroes, 
and re-engage the white strikers, who have been 


scale, 
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WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 











C.W.LE COUNT, 


SOUTH 


NORWALK, CONN. 
REDUCED PRICE OF LE COUNT'S 





= HEAVY STEEL 000 2 = 3 pam 
=] > pret s 
“4 No. oe. Price. 952° & &D 
Se: 1 $8....8 46 395 2 es 
p 0 285 8 
FF 60 2B Oo 
se as — 
8 eeote ss 
giz 58S 3s = 
ey 20 ¢28 3 ON 
PSs ara gs 
ms . ® 
$33 96 E35 f Ss 
cont | 9 28 5 oe 
a8 0 SE § 8 
Efe 20 SFP eS 
Salen 35929 oS 
aga ee | 
ae” Oenik ae 
a 0 fore ED 
rok 0e S25 
gs! 75.20% p — 
7 3.058 
Fuii set of id ge'.60 Baa . Ss 
z 20 (ext.) 5 1-2,, 4.00 2 o> Sepeq 
Z1(ext.)6 :.5.00° >E a& 
One Small Set of 8—by 1-4 inches to20inch, - $6.25 


One Set of 12—by 1-4 in. to 2 in. continued by 1-2in, to4in. 13.25 


These goods are for sale by CHAS. CHURC 5 
L’t’d, 21 Cross St., London, Engiend. poeta 











BETTS MACHINE CO., 


WILMINCTON, DEL. 


MACHINE TOOL BUILDERS. 


Improved Patterns! Late Designs! 








MANUFACTURERS OF 


FITCHBURG . 


AND OTHER 
we 


SEND FOR 
CATALOCUE E. 





Horizontal Boring and Drilling 
Machine. 


FITCHBURG MACHINE WORKS, 


THE CELEBRATED 


ENGINE LATH 


BD METAL-WORKING MACHINES, 


FITCHBURG, 
MASS. 





St Ves 


publish and will mail on 
construction of the carriages. 


BSVVVVVVt 





BUILDERS IRON FOUNDRY, 
POUNDERS AND MACHINISTS, Providence, R. 1 


“OUR SHARE IN COAST DEFENCE—PART Il.” 


The 12-inch Breech-Loading Rifled Mortars described in our pamphlets, 
Share in Coast Defence—Part I and Part II, 
that we have thought a description of the 
mounted will also be of interest to engineers and machinists. 
application, a pamphlet giving a full account of the 





VEVVEVVseswe 










“Our 
have proved so attractive a subject 
carriages on which these mortars are 
We accordingly 


wee 





P.H.@ F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, ete. 
8.8, TOWNSEND, Gen, Agt.) 163 & 165 WASHINGTON ST., 

COOKE & 00., Selling Agts. NEW YORK, 

In Writing, Please Mention This Paper, 











WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height. 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN Mi LLS. 


HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. 
BOSTON, 70 Kilby St. 
PHIL ADEL PHIA, 
CLEVE LARD, 24 South Water St. 
HICAGO, 185 to 189 Van Buren St. 
ST. LOUIS, Eighth and St. Charles Sts. 


607 Arch St. 
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big mill of Jones & 
Laughlin, employing about 4.000 men, bas resumed 
in full, and the firm will not break with the Amal- 


idle more than a year. The 


gamated Association after all. Large orders from 
the East have compelled Best, Fox & Co., foundry- 
men, to put employes on full time, and hire addi- 
tional hands. 





~ Machinists’ Supplies and Iron. 


New York, July 19, 1894. 

Iron—American Pig—We quote standard brands, 
$1250 to $13 for No. 1; $11 to $12 for No 2. 
Southern brands, $11 50 to ae 25 for No. 1: $10.50 
to $11 for No. 2; $10 to $10 25 -or No. 3; $10.'6 to 
$11 for No. 1 soft: and 210.25 to $10.75 for No.2 
soft. Fonndry No. 4, $8.75 to $10 25 

Antimony—We quote L. X.. 8 ihe. Cook- 
son’s, 10c. to 10%c.; Hellet’s, 8.50¢. : and 
U.S. French Star, 10c 

Lard Oil—We quote 5dc. 
quantity. 

Copper—The market is steady. We quote 
Copper 9.15¢. to 9.25¢ Casting Copper 
lots, 8 60e to 9c., according to quality. 

Lead—The market is steady. For spot 3.50c. is 
asked and 3.45c. bid. For July 3.5ve. is asked, and 
$40c. bid. August.3.45c. asked, and 3.20%. bid. 


to 9e.: 
to 8.60c 


according to 


Lake 
in carload 


to 57e., 


Spelter -Tne market is steady. We quote 3.40c. 
for spot. 3.45c. tor July, and 3.45¢c. for August ; 
3.35¢. is bid. 


lin—The 
19 35e. 


market is steady. For spot and July 
is asked, and 19.30c. is bid. 


a 
* WAN TED* 

** Situation‘and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line Sor each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 





“An exp’d designer and dré aftsman on fine mac h’y. y, 
wants a position. Box 113, Am. MACHINIST 

A mechanical engineer with experience in de- 
signing machinery and in handling men, desires a 
position. Address O. Hi. O., AMERICAN MACHINIST. 

Wanted—A master mechanic to take entire 
charge of shops employing 25) men: must have 
wide experience. Box 109, AMERICAN MACHINIST. 

Designer and draftsman with technical educa- 
tion and experience in shop and drafting room, 
wants position. Box 119, AMERICAN MACHINIST. 


Draftsman—Mech. grad. from tech. school and 5 
yrs. exp. want pos. Wm. Dieter. 657 Kosciusko St., 
Brooklyn, N. Y. 

A young man (29), good tool maker and mach., 
would like to make a change, Understands draft- 
ing thoroughly. Address F. M., AM. MACHINIST. 

Position by steady molder of ability ; exp’d on 
heavy engs., gen. j »bbing. ship work. etc., in green, 
dry or loam. Box 122, AMERICAN MACHINIST. 

Wanted—A Ist-class mechanical draftsman, one 
familiar with steam and hydraulic machinery. and 
general machine design. State age, experience, 
and salary expected. Address Box 120, AMERICAN 








CLEVELAND TWIST 





DRILL CO’S. GRIP SOCKETS, ° “mee 


Larger drills 
can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks. 


Send for Descrip- 


‘Cor. Lake and Kirtland Sts., Cleveland, Ohlo. tive Price List. 








( 
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UTTIN 


LELAND, FAULCONER & NORTON CO, Detroit, Mich 





Lathes, Planers, Drills, Shapers, 


Boiler Tools, Steam Hammers, ete. 
Now remaining unsold in the Engine and Boiler 
Shop, will be closed out at once. 

IRON PLANERS. | ENGINE LATHES. 









19 in. x . ft Wheeler. ll in x 5 ft. Phila. 
oe * x Lathe & Morse 13 * x 6 Blaisdell. 
oY = 4 * Blaisdell Mw” = @* Bes. 
-— “ 2.8" Bow Have n 16 ** x 6 * New Haven. 
24“ x 6* Powell * Latest. 16° x 6and 8 ft., Ames. 
ses =x7* Y. 8S. Eng. Co 18 ** x 8 ft.Putnam. 
6°“ = 6° 3 20 “ x 10° Fitchburg. 
30 ** x10“ an 24 x 7° Otis 
32 ** x 6* Wood Light. 24 x 12 * Putnam, 
36 ** x10 “ Gleason. | 30“ x 10“ Prentiss, Taper, 
60 x 24‘ Heavy Pattern. | 7 x be es Shane. sas 
" De |; 35 * x 15 * Hewes iillips, 
. SHAPERS. | 36 * x 18* Improved Style. 
6 in. Stroke, Crank | 48 ‘* x 17 ‘* Hewes & Phillips, 
R Gould. S4 18 * Lincoln. 
9“ Hewes & Phil. Pitt Lathe, 72 in. 
15 * a Hendey. Re 
16“ * Gould & Eber | HAMMERS. 
2 ‘* “ ‘Triple Geared Bey Steam Morris & Mites. 
: Steam, Ferris & Miles. 
DRILLS, 800 * : “a 
22 in. Swing Prentice. 1200 * Drop with Lifter, Farrel 
26 ** Lodge & Davis | F'd’y's Make, 
Ba ad > € € » . " ~o 
% Cint complete | BOILER TOOLS. 
Old Style. Rolls, 6, 8 and 10% ft, 


Redial Drill, & in. complete. 
MILLING MACHINES. 


B & S No. 1 Universal with 
Cutters, Arbors, &c Al order. | 
Garvin No.3 Bk Gears auto fd 
Cincinnati No 2 Bk. Gs. auto. fd 
Pratt & Whitney, ‘Lincoln.’ 


J. J. 
SUCCESSOR TO 


E. P. BULLARD’S 


N. Y.Mach’y Warerooms. 


Boiler Shears, 30 in. gap. 

Flange Clamps, 6 ft. 
MISCELLANEOUS. 

Acme. 3 in. Bolt Cutter. 

| Bor and Turn. Mill, 38 in. 

Vert Turret Borer B. & 8. 

Slotter, 10 in. Stroke. 


McCABE, 
14 Dey St., 


NEW YORK. 













33 ] corrinaLeicutonD svRACUSE.N.Y 


chili: Pell 


MACHINISTS’ SCALES, 


PATENT END GRADUATION 
Invite Comparison for Accuracy vit an others. 
EVERY SCALE GUARANTEED. SEND IST. 
COFFIN & LEIGHTON, SYRACUSE. N. ¥ 


E.W. BLISS CO. 


T ADAMS ST, BROOKLYN, A. Y. 
Chicago Office, 100 W. Washington Street. 








SHEARS AND 
— SPECIAL MACHINERY. 


vA 
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az 
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Zo 
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ne 
h= 
fl Bu 
--} 

fa 


DROP HAMMERS, 


The STILES & PARKER PRESS 00. 





BARGAINS IN SECOND-HAND MACHINERY, 


ENGINE LATHES. HAND LATHES. 


112in. x 5 ft. Geo. Gage. 4 10in. x 41 in. Garvin. 
114°* x 6° Bogart. 111‘ x 4ft. F. E. Reed, 
115 ‘ x 6° Fitchburg. 111°‘ x4 °° Standard. 
116“ x 6° Perkins, 112°' x5 ‘ Back Geared. 
116‘* x 7 ** Bement. ‘tee’ 26 6 ¢ 
116°* x 6‘ F. E. Reed. | 
118‘ x 6 ‘* New Haven. MISCELLANEOUS. 
a 2 eens 1 6 in. Bement Sloiter. 
20 oo x 6** B ll a. 1. emen otte 
. 19 6 “er “ Fifield | 142 ‘* Gould & E. Automatic 
37 SA ies Gear Cutter 
37 * * OldS Be -4 
si io = ss od 216 in. x5 ft. Gage Square Ar- 
PLANERS, bor Fox Lathes. 
ms 2s ar | 15in. Cutting-off Machine 
. a Toad Ce, Ean Belden | 13 ** Armstrong Pipe Machine 
1 22in.x 2in. x 4ft. L. W. Pond, | | No. 2 Springfield Tool Grinder. 
sé ry “ “ 
124° x24°* x 6*‘* Novelty | 1 4 


1 30 in. Squaring Shear 


Iron Works 
Die Sinker 








9 — i No. 2 Pratt & W. 

2 . 2 0 ft. st 
. ied ay ws _ 1 i ary - Cutter and Tool 

28 ji 98 j 7 N. Haven nde 
1 RY tas Re in. X : ft. N. Haver 1“ ei Debiey and foil) 

SHAPERS. Grinder. 
BG 7 \ . 1 ** 1 Slate Marking Machine 

1 6in. Boy uton & Plummer, | 1 “ 1 Brown & Sharpe Surface 


gst Crank. er ‘ 
i and Light , Grinder. 
i. 12 in. Begnall & Keeler Pipe Ma- 


chine, 


Trav 





Jue ngst Friction 
Putnam Traverse head, 


Also, a large number of other machines, Write for complete list 


and detailed description. 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STs., NEw YORK. 
Also 51 North 7th St., Philadelphia, Pa. 


A, BEVEL GEARS, 


Cut Theoretically Correct. 
For particulars and estimates apply to 


RUGO BILGRAM, 


MACHINIST, 
Successor to 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 









For Sale—Secon4-hand drill presses, engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O 

Light and fine machinery to order; Foot Lath 
Catalogue for stamp. E. O. Chase, Newark, N. 

Wanted—To buy good second-hand tools. Bo: 
83, AMERICAN MACHINIST. 

Introduction ana negotiation of American pat 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I 
M. E., Mechanical and Consulting Engineer, No. 
Laurence Pountney Hill, London, England. 


Do you want a picture of the famous Locomotiv: 
** 999 ¥ Send 50 cents for our fine copper plat 
transparent picture (14x28), showing all parts insia 
and ou/side, all named and numbered, on sati: 
gloss paper, for framing, educational, beautifu 
correct. Locomotive Engineering, 256 B’ way, N.Y 


AMERICAN GAS FURNACE CO.. 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 


DETROIT TWIST DRILL Co., DeTROIT, MICH., U. S.A. 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 


Wanted—A competent mechanical engineer with 
executive ability, exp’d in designing machinery as 
superintendent for mach. shop, foundry manufact 
uring pulp mill mach’y Pref. given to those who 
can invest $5.0.0 to $10,000 Box 121, Am. Mac. 








+ MISCELLANEOUS WANTS 


Advertisements will be inserted under this head ai 
85 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 


Cheap 2d hd lathes & planers. S.M.York,Clev’d,O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 














English Agency: { 











Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


MACHINERY t BARGAIRS. pes eters Seve. 

















> 
= 
c a 
bade = 
10 in. Post Drill. 11 in. x 5 ft. Eng. Lathe. =z e 
10° © Auto. Feed to Table 14“ — 
for Butt Drilling. 15 6 ia 8 ft. Eng. L ithe, A 
1,2 and 3Spindle Sensitive with 16 5 6,7 and 10 ft. ki ng. = — 
and without Power Feed. 18 67ands8 * [ OF 
2,3 and t Spindle Gang Drills. 20 * 5,6,7, 8and 10ft. ‘ —* 
20 24, 26, 28, 30 and 44in. ** 210! 10 and 13'4 ft.“ set =< 
0 in. Swing Post Drill 24 10 ex = 
> ft. Arm Radial Drill. 25 16 and 24 Joes ve 
12 in. Stroke, 16in. x 16in Crank 26 10‘, Se ne 
Planer, 32 16 awa = 
16 in, x 4 ft. Planer 35 : 3 =< 
oe 5 and 6 It. Vlaner 52 “ a 
28 “* Bands 7 in. ‘Senin He: vd Driv rr) w 
30 5,8 and 10 ing Wheel Lathe. od 
go ** 20 cuts Bement Car Axle Lathe. all —) 
| | an = 14 & 2in. Bolt Cutter Schenk’s, =} 
9, 12, 16 24 and 26 in. Stroke 7 Spd’, Nut Tapper, Dunel. a. | 
Shaper 2Spd'l Profiler, No. 1P.&W. | @ L_: ge a 
10 in. Stroke Slotter. No. 1. 2 and 2‘ Screw Macbs, ss 
Hyd. Rivetting Machine. -& W. 


SCREW MACHINES. 
American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
dard Measurements. 





Crane, Both A No. i L incoln Pattern Miller. 
Punch and Shear. Haud Millers, Screw Slotters, 
Plate Planer. Mill and Cutter Grinders 


Lot of Miscellaneous 
Latest List. 


GEO. PLACE MACHINE 6O., 


Offices: 145 BROADWAY and 86 LIBERTY ST. 
Warehouse: 511 and 513 WEST 13th STREET, 
Flat Bar Gauge. 


NEW YORK. JAS. A. TAYLOR & CO. 


The Andrew Patent Drill Chuck. 


The original (not copied) device to pre 
& DRILL SHANK 


Machinery, Engines, ete Send for 


Over 





Crescent Gauge. 


‘end for New Pamphlet. 








vent twisting off Tangs. No extra cost 
for REW’S reverse incline groove 
in the shanks. Chucks made direct on 
new or old spindles. Holis heavy taper- 
shank tools from dropeing, out Best 
Practical Chuck in the World. 
Endorsed by a‘l prominent [wist Drill 
Makers and Mechanical Experts. Send for 
catalogue 


M. L. ANDREW & CO., 


PUNCHING «° SHEARING MACHINERY 
+» BOILER MAKERS ROLLS: 


Sey 


Jud 














SVew Doty MaNuracturine ©: 





_ Sanesitle 





Wifen fin 














ANT ANYTHING IN THE | 


« OneeSES: DROP HAMMEDe 
roe A TOMATIC DROP Lire 


SEND ATALOGUE 


> Miner & Deck Mtg. © 9. 


NEW HAVEN.CONN. 
1 AR GEST LINE INTHE MARKET 


TOOLS | 


FOR 


SHEET METAL WORK, 


er 











PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 











BUFFALO,N. Y. 


















BLAKE & JOHNSON, 


WATERBURY, CONN. 


= Builders ot WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 
similar in shape to those shown in the cut berewith. Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


Bicycle and Labor Saving Machinery a Specialty. 


STEEL BALLS 


For all Anti-Friction 
Purposes. 








WE ALSO MANUFACTURE 


AUTOMATIC SCREW MACHINES 


AND 


SCREW MACHINE PRODUCT 


OF EVERY DESCRIPTION. 


Cleveland Machine Screw Co., 


CLEVELAND OHIO, 














SEND FOR 
CATALOGUE, 


















Jury 19, 1894 





AMEBRICAN 


MACHINIST 
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New York, N. Y.: 616 


SAFETY BOILER WORKS. 


NGINEERS AND CONTRACTORS FOR 


Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &€. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 


Havemeyer Building. ATLANTA, Ga.: Chas. H. Willcox, 
Da.uas, TEx.: Hunter & Booso. 





THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC MOTORS 


Specially adapted 
driving Machine 

fools, Cranes, Ele- 
yators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 
We also make 
Portable Drills, Hand 
Drills, Boiler Shell 

Drills, Light Drill 








Shriver’s New York Traveling Cranes 


FOR HAND OR 
ELECTRIC POWER. 







333 East 56th St. 


NEW YORK. 
MANUFACTURERS OF 


TRAVELING CRANES of 134, 2, 3,5 and 10 Tone 
capacity. to be operated by Hand, or wholl y orin pari 
by Electricity. 








EME 


RY WHEEL 


NORTON 


Emery Wheel Go. 


Worcester, Mass. 





NEW COMPLETE ILLUST 


RATED CATALOGUE FREE. 









Send for Circulars 
and References. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 





CRANES. TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 









a 





MARIS AND BEEKLEY, 


23438 & 2345 
Callowhill St., 


PHILADELPHIA, PA, 















“G 
~~ 


E, HARRINGTON, 
SON & CO, Inc. 
1515 Penna. Ave., PHILA., PA. 


TRAVELING 


CRANES 


Capacity 20,000 Ibs. 


SEND FOR 
CATALOGUE OF 
MACHINE TOOLS. 


WILL HOLD LOAD AT ANY POINT. 





articles, our 


“ DRACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of | 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 
special reprints of several of the 


hereafter be 
A number 





complete sets, 
of two or three issues,and orders can 


| are using these articles in lieu of a 
text book on this important branch 
of mechanic 

The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5 00, postpaid, 
and toany foreign country for $7.00. 


stock is now limited to 
ts, with the exception 


Order now before our stock 
of papers is exhausted. 


filled by the set only. 


of engineering schools ADDRESS: 


American Machinist, 
208 BROADWAY, 
NEW YORK. 








¢ Dixon’s Silica 
Graphite 
Paint 


Will preservea roof for TEN to 
FIFTEEN YEARS- perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 


Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 





=; 


ee 










COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 
POOR: 















Style A, Three-Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


THE LATEST 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 





work. 


THE CUSHMAN CHUCK 


‘‘CUSHMAN” 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CHUCKS. 


SEND FOR CATALOGUE. 


CO., HARTFORD, CONN. 





Jordan Planer Chucks, 


For Price and Description, address 


Cc. W. JORDAN 


4 Wayne St., 
WORCESTER, MASS, 


The “National.” 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION. 
Strongest. Easiest to 








Est’d 1882. 
change. Best finish. Reversible 
Jaws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt shipment. W. WHITLOCK, 
39CortlandtSt.,.N. ¥.—Works,Hoboken,N.WJ. 


WE LEAD, OTHERS FOLLOW. 














Sweetland Combination Chuck, 






=, \ Reversible Jaws. Accurate 
—_ ~ . 2» 
{ Font Standard Independent,Solid 
= Shell, Solid Reversible Jaws, 
SWeer Strong and True. 


SEND FOR CATALOGUE. 


Try 
The HOGGSON & PETTIS MFG. C0., - 


C7QNES 


CUPOLAS, LADLES, TRUCKS, 
Whiting Foundry Equipment Co., 
225 DEARBORN ST., CHICAGO. | HARVEY, 
182 FRONT ST. IL, 


SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON C0. 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y. 


New Haven, Coun. 





New YorRK OFFICE, 















CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., NW. Y. 
New York Agent, CLEVELAND FOOTE,47 Broadway. 


AW 


rid 
SITTMANN & PITT, 


oti 
a 
=79 i 363 ADAMS ST., BROOKLYN, N. Y. 





Special Screws and Stods 
in Brass or Steel. 


Gear Cutting, Sheet Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate. 


PEQUOT DRILL CHUCK. 


A new Drill Chuck having a more powerful gri 
than any chuck ever offered. This seems a broa 
claim, but we prove it to mechanics who will 
examine. Ask at your dealers or write us for 
particulars. 


THE D. E. WHITON MACHINE 6O., 


5 Oak Street, New London, Conn., U.S. A., 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


NEW SKINNER CHUCK. 


Catalogue, just published, will 
be sent to any interested parties on 
receipt of request for same. 

( ik pages 


(chuck full.) THE SKINNER CHUCK 6O., 


NEW BRIGHTON, CONN.,U. S. A. 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 


Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No, 5, 
Berlin, Germany; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 





» THEONEIDA MFG. 
CHUCK CO., 


ONEIDA, N.Y., U.S. A. 


Manufacturers of The 
Monarch Lathe Chuck and 


Chuck, Write forcatalogue 
direct, or to 


Y Chas. Churchill & Co,, Ltd, 
21 Cross Street, 
Finsbury, London, Eng. 


Albro Worm and Worm Gear 


Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
mation cheer- 


fully furnished. 
> The Albro-Clem 
Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 














Nuts !! 


NOT “TO CRACK” 


“*TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 


SEND FOR CATALOGUE. 


CESTER MACHINE SCREW CO 

















HYDRAULIC MACHINERY, 


L 

ey PRESSES, PUMPS, PUNCHES, - 

a JACKS, VALVES, FITTINGS, PACKINGS, * 

: ACCUMULATORS, z 

nA SEND FOR CATALOGUE D. is 

= The W. & S. HYDRAULIC MACHINERY WORKS, 2 
2: WATSON & STILLMAN, Proprietors. S 


204, 206, 208 and 210 East 43d St., NEW YORK. 
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™ LODGE & DAVI 


MACHINE 
TOOL 60, 





DESIGNERS AND BUILDERS OF 


MACHINE SHOP EQUIPMENTS 


ee 
Including Standard Engine Lathes, Planers, Shapers, 
Drill Presses, Milling Machines, Screw Machines, 
Turret Lathes, Pulley Lathes, Etc., Etc. 








AUTOMATIC BOLT CUTTERS. NEW YORK. 


WORKS: CINCINNATI, OHIO, OU. S. A. 


CHICAGO. ST. LOUIS. PITTSBURGH. 





EDEECDE” BW INGgS 


YAN = 4 


CES 














ee ee, . 
12", 15”, 20", 22", 30", 37". 


20” and 26” Friction Head. 


THE LODCE & SHIPLEY M. T. CO., 


CINCINNATI, O., U.S. A. 





ARMSTRONG’s 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 
Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises, Pipe 


Almond Drill Chuck, 


Sold at all Machinists’ 
A Supply Stores. 
T. R. ALMOND, 
88 & 85 Washington St., 
BRooK.yn, N. Y. 





ENCINE LATHES. 


22” and 24’’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements. 


Lathes 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 















Address, 


Dietz, Schumacher & Co., = 
Cincinnati, 0., U. S. A. 


STUART'S PATENT COMPRESSION wenee COUPLING. 


NO & KEY SEATING. 
SLIPPINC. 


OBBAPES. in MARKET, also the 
PLEST and BEST, 
oe ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R, J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 

















FLATHER & COMPANY, 


LATHES, 


=, SCREW MACHINES, 











Cutters, Stocks and Dies univers- 

a ally ac knowle dged to be THE BEST. 
- ter" Send for Catalogue. 

ARMSTRONG MEG, CO., 
Bridgeport, Conn. 








EVERY 


MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 








Bt-0% and the money paid for book will be re- 
unded with first order amounting to $10.00 





or over. 
MONTGOMERY & CO., 
105 FULTON STREET, 
New YORK CITY. 
Why not buy a good MICROM- ETER DEPTH GAUGE? 














By buying one in combination with o vur Inside Micrometer Caliper 
you get the depth gauge fo or only 75 cents or the whole tool for $2.50. | 





It will pay you to write for c ivealar, 


J.T. SLOCOMB & CO,, Providence, R. I. 


SEND FOR CATALOGUE. 









-MACHINISTS’ TOOLS, 











P. BLAISDELL & CO., 


MANUFACTURERS OF 


WORCESTER, MASS. MENTION THIS PAPER. 





POWER PRESSES 


ADJUSTABLE. IMPROVED. 
FOR TIN, BRASS ano SHEET IRON WORKERS: 


Workmanship Guaranteed. Strong and Durable. 


Send for Circulars. 








GENTS: . J. MeCABE, New York. 


S pavis6n & GOODWIN, Chicago. 
B. BOWMAN, St. » & F. MACHINE TOOL CO., 
THOS, K. rivine x BROS. CO., 
Detroit. 


oa Baltimore. 


CHAS, A. STRELINGER & CO., 


s and Circulars furnished by above on 12 in., 15 in. and 20 in§ 
26 in. Belt Shaper, Han a Fo ox and c ab. Turret Lathes, 
made by 


Price 
Crank Sh apere 
Power Presses, 


THE SPRINGFIELD MACHINE TOOL CO.., srintil Oho. 








MANUFACTURERS OF 


Universal and Plain Grinding Machines. 


These machines are in many respects a departure from 
general construction of such machines, but in doing this 
we have brought out many points that are desirable and a 
great convenience as well as necessary for the rapid pro- 
duction of good work. Placed upon their merits. 


SEND FOR CATALOGUE. 
England: Chas. Churchill & Co., 21 Cross St., Finsbury, 
London, E. C. 
France and Belgium; Ad’Janssens, 16 Place de la Repub- 
lique, Paris. 


LANDIS BROS., WAYNESBORO, PA. 





No.3 UNIVERSAL GRINDER, 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








7) tii 
NEW HAVEN MANES. co. 


NEW HAVEN, CONN. 


IAON-WORKING = MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 










\F. E. REED 60., | 


Worcester, M ~ 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 








ROSE POLYTECHNIC INSTITUTE 


% TERRE HAUTE 2.—A COLLEGE OF ENGINEERING, 
Manning, Maxwell & Moore, Weill endowe d, well, ono d. Courses in Mechanical, 
Seliing Agents, {11 Liberty St., New York. Electrical, © ivil Engineering and Chemistry. Extensive 


Machine Shops, Laboratories, Drawing Kooms Library. 


60 South Canal St., Chicago. Expenses low. ‘Address HH. T. EDDY, Pres’t. 








a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 















Worcester, 
Mass. 





ENCINE LATHES. 
HAND LATHES. 


Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL CO. 
WORCESTER, MASS., U.S.A. 


PLANERS. 
»- CRANK PLANERS. 
























Enpincering Courses for Special Students. 


The Bromfield-Pearson Technical School, 
of Tufts College, offers exceptional opportu- 


3 hia ih -ft., 5-ft. and 6-ft. Arm. 


Makers of Vertical Drill P: esses, 12 Lo 50-inch swing, Radial 


nities to students who wish to pursue a two | Drills, Gang Drills, Boiler Makers’ Drills, Radial Drilling and 
A 2 x ¥ Countersinking Machines, for ship plate and bridge work, 

years course in Engineering or who may | Special Drilling Machinery. 

ss node os cE be r : Engine Lathes from 11 to 21-inch swing, any length of bed, 
desire to fit for the Engineering Courses of | withsingle or double back-geared heads and any styie of rest, 
' 1 L F inf i with or without taper attachment. SEND FoR C ATALOG UE. 
the college me year, ‘or intormatiot 

ee Is See Foe. ae . FOREIGN AGENTS: 

apply to * CHAS, CRUROHILL & C0., L't’d, London, Eng. 


GARDNER C, ANTHONY, 


Tufts 


Dean, 
Mass. 


| SCHUCHARDT & SCHUTTE, 59-61 Spandauerstrasse, Berlin, Germany, 


College, ADPHE JANSSENS, 16 Place de la Republique, Paris, France. 


MULTIPLE DRILLS. 


Made to special order to suit any class of work. Special 
arrangements of Spindles, Photographs and details by 
mail. Address, 


»BICKFORD DRILL AND TOOL co., BAL! 


3 Pike Street, Cincinnati, Ohio. 








21 ATHERTON S8T., 
Yonkers, N. Y. 


MANUFACTURERS OF 


e Pipe Cutting, 


THREADING, 


D. SAUN DERS: SON S 













SEND FOR CIRCULAR. Tapnag Machines, 


THE PATENT WHEE! PIPE ovr. shown in the cut combines simplicity 
with strength and lightness. Kasily adapted to various sizes of p - Rolling instead of sliding motion. 
No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 
friction of parts than any other pipe cutter made. 


JONES : LAMSON MACHINE CoO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


*RAPID LATHE WORK,” 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOG. 








2 BY 24 FLAT. TURRET LATHE. 














Sing tet ARMSTRONG TOOL HOLDERS, 
For Turning, Planing and Boring Metals. Practical, all around, eve ry-da) Planer 
Tools. Over a 000 already in use, Two hundred working in J. A. Fay 
Egan Co.’s Shops Tool, 


MANUPACTURED ONLY BY 


aa ARMSTRONG BROS. TOOL CO., 
PF 78 Edgewood Ave., CHICAGO, ILL. 
SEND FOR CIRCULARS. 





Patent applied for. Cuas. CHURCHILL & Co., Ltd., London, Eng., Agents. % i _ 
BOYNTON & PLUMMER 
worcester, mass. |OUR NEW oeresineany 


Manufacturers of 


TOOL BLOCKS 
ARE GREAT! 
HAVE YOU 
Hurisut Rocers Macn. Co., SEEN TH EM? 


80. SUDBURY, MASS. 


INSTRUCTION MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, AND 


MECHANICS. 


Diplomas awarded. To begin students need 
only know how to read and write. Send for FREE 
Circular of Information, stating the subject you 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 


Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS. CHURCHILL & 00., Lt'd, 
21 Cross St,, Finsbury, London 


SEND FOR CATALOGUE . . 


PURDUE UNIVERSITY, 


Courses in Mechanical Engineering, Civil Engi 
neering, Electrical Engineering. 
Fine Shops and Extensive Laboratories for Advanced 
Experimental Work. 


Address, Secretary PURDUE UNIVERSITY, 
LA FAYETTE, IND. 


ame. -Stover Power Hack Saw 
Jus and Friction Turret Drill 


This Drill is for EHehs, sensitive and 

me rapid drilling. reatest power 

when speed is slow, ag is most sensi- 
tive when speed is high. 

Power Hack Saw is made in two 











TUITION FREE, 








ern ere 


=7 tion guar 
anteed, 
Send for 
circulars 
andprices. 
STOVER 
NOVELTY 
WORKS, 





THE PERFECT DRAWING er 
= With Adjustable Parallel Ruler, 
More Reliable Than The Old T-Square, 


30x42 86x48 36x60 


$30. $35. $40. 





Henry J. Hughes, 
360 451 STREET, 
BROOKLYN, N.Y. 








4000 STUDENTS. 





W. D. FORBES & CO., 
1300 HUDSON STREET, 
HOBOKEN, N. J. 


FINE MACHINE WORK OF ALL 
KINDS WITHIN THE RANCE OF OUR 
TOOLS IS DESIRED. 











+ = 
z Lo 

= 

<= 
S53 
—_l a & 
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> 

ee 
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> a “= © 
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ac x 

[=<] 
a = 
= = THE AURORA TOOL WORKS, Aurora, Ind. 
ho = Builders of Upright and Radial Drills, 


CURTIS, 


BARNES’ 
New Friction Disk Drill 


FOR LICHT WORK. 


Has these Great Advantages: The speed can be 
instantly changed from 0 to 1600 without stop- 
ping or shifting belts. Power applied can be 
graduated to drive with camer safety the 
smallest or largest drills within its range—a 
wonderful economy in time and great saving 
indrill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL 
ENGLISH AGENTS, 











3h. 
Mts CHAS. CHURCHILL & CO., Ltd, 





| 





21 Cross Sr., 
LONDON, E€. C., 


FINSBURY, 
ENGLAND. 









"30 ‘Modesplig “}S uspaey 99 
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WM. SELLERS & C0,, incorporated DO YOU WANT TO GET ACQUAINTED 


PHILADELPHIA, PA. with the best Lifting Locomotive Injector made? 
If so, send for 


Catalogue of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 



















MANUFACTURERS OF 


die MACHINE TOOLS. 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
- Pulleys, Hangers, Oouplings, Eto. 
INJECTORS FOR ALL CLASSES OF BOILERS. 


bbb bhbhbbhbbbbbbbhbhbbbobGooe ee 
I a) - 


HAMILTON, OHIO, STARRETT’S UNIVERSAL 


Multiple Punches and Gate Shears Surface Gauge 


FOR ALL KINDS OF - 
FOR TOOL-MAKERS. 
















































No. 56. - — Weighs, 11 0z. 5 in. 
high. Steel base, case hardened, UNIVERSAL 
Has my improve ad Sleeve. Spindle 
can be set in any position from vertical COPYRIGHTED TRADE-MARK. 


TRIMMER. 


Do you know 


to horizontal. Scriber can be use 


below base for Depth or Marking that we make 
Gauge. peice, $3.00 Thousands in Use. the largest, 
ee . é i iia Adopted exclusively ~—ueaste the best, 
ools warranted. Catalogue free. by Leading Manufacturers. All line of Hand, Foot, and Automatic 





Manner of Joining, Trimming 
and Angling done by a stroke 
of Lever, 


PERFECT Satisfaction. 


American Machinery Co. 


Detroit, Mich.,U.S. A. 
ba VOLUME ULE RNOLD DISCS | ate Addrens, “TRIMMER,” 


L. S. STARRETT, 

ATHOL, MAss.,U.S.A. 

" London Agents: 

rz Chas. Churchill & Co., 

Ts Limited, 

21 Cross Street, 
Finsbury, E. C. 


bab hiphbhbbh bb bbbhbbbob bb, b,bbbhbhbhb bo & 


Feed Drills for %4-inch holes and less. 
Endless belts. 

Short belts discarded. 

Fatented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


Branch 
No, 11 0'd Hall St., 
Liverpool, Eng 


ee eb he he be he be he be be be be by be be be be he be be he he he he he he 
abi bibhbbbihibhbbib bib bbb tbr tnt tin trnin tr trnintrtntint 
wyvvvvVvvVvVYVweevweewrrewrvwerrrvrevrevwvrevwvrewyewvyT vv 








be 4 bp bn by bn bn bn bo by bp bn bb bn be bn be bn by bn bp bn bn bp by bp te 





_& & & & 4 & bb bb bb b bbb bbtbbbbp bp tnd 








MULTIPLE PUNCH. 











BOILER, TANK AND STRUCTURAL IRON WORK, | HMMA INCANDESCENY LAMPS. ve Lh tata 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND. | Sanam /O.cwnite co. WORCESTER, 
WAGON WORKS, PLOW SHOPS, &&., &. ee (© SS SEND FOR CIRCULARS. SEF THE VERNON ACHINER 





For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 
2 RODS AND WIRE FOR DRAWING, 


|] For Machines or Information address the 
Manufacturer, 


DETRICK & HARVEY MACHINE CO., —— ag Foe Ht. 


Steel Gearing. 
BAL TIMOORSBS, MD. Brass Wheels. 

















MANUFACTURERS 1 | § W GOODYEAR 
T OF THE Accurate. 4 nl 





we Alitomatic Bolt-Threading and Nut-Tapping Machine, P 
Made in all Sizes to Cut from 1-4’ to 6”. = 


The simplest and most durable machine in ents stence, 
The threading head is made entirely of steel. No links, 
levers, springs, caps, cases, blocks or die rings in or ab« vat 
the head. Separate Heads and Dies Furnished. Write 
S for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too! 
for all ench Wood 





Ma uM arte er of Co’ ° 
ira al F YOU HAVE ANY SMALL ARTICLES 
| 129 Worth Street in Brass or Iron that you want manufactured 


—— NEW YORK. {n quantities, write to THz Jones Bros. ELECTRIC 
Co., 28-30-82 West Court St., Cincinnati, O. 


ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 




















MACHINE MOULDED GEARING 
fice | ARTHUR'S “UNIVERSAL” ROPE GRIPS, | MUMRce ee AR 





entero, coteties: Save the Expense of Hoisting Goods by Man-power. 


’ as ; PERKINS & CO., Have you Power in your Building, or can you H EAVI AYE CLASS OF WO RK 




























= = 
Vee .- 


Grand Rapids, Mich. put in Electric or Gas Motor? 
STOCKS, NEAYE & C0. | Please write TAP ARTHUR CO,, Sen Machine Works, BALTIMORE, MD. 
Manchester, England. 86 John St., N. Y¥, 





THE HENDEY MACHINECO., 


TORRINCTON, CONN., 


MANUFACTURERS OF 


F =". : aes : — ee vant IT Improved Pillar and Traverse Shapers, 


Mm mn —AND— 


= iz THE HENDEY-NORTON ENGINE LATHES, 


a,’ 


% 


We have in stock for immediate delivery, one Traverse Shaper, 20 in. 
stroke by 60 in. traverse of head, and one 30 in. stroke by 72 in. traverse of 
head. We will sell these two machines at greatly reduced prices, if sold 
within the next 60 days. We also have in stock 15 1n., 24 in., and 25 in. 
Pillar Shapers. We also have for immediate delivery, 14 in., 16 in and 18 
in. Hendey-Norton Lathes, and have 20 in. and 30 in. in the works. Send 
for Illustrated Catalogue. 


Agents; CHARLES CHURCHILL & CO., Ltd., London, England. 
SCHUCHARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 
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THE Salle AUTOMATIC CUT-OFF ENGINES, 
} Slow Speed, Medium Speed _- Simic, c-mpound, and triple Expansion 
and # pe cag. Engines, High Pressure Boilers. 


iI} Complete Steam Power Plants of 
Highest Attainable Effi- 








a ciency, Address 

meee Buckeye Engine Co. 
= = No. 26 Franklin ave, 
~~ SALEM, 0. 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y 


Branch Office, 
246 Lake St., CHICAGO. 


2 styles, Built from 1 to 50 Horse Power. Send for Circular. 
BACKUS WATER MOTOR CO., Newark,N. J. 
Also Mfrs. VENTILATING FANS, 








WEBER GAs & GASOLINE ENGINE. 
as" Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
im A boy starts it, requires only a 
Mm few minutes’ attentio na day. 
fy Guaranteed cost of running 1 
wm cent per hour per H. P. Write 
forcatalogue. Address No.414 
» Southwest Healovara. 
WEBER GAS AN 
GASOLINE ENGINE co. 
Kansas City, Mo. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


STRANGE, BUT TRUE!! 
Tae New Process Raw Hive Gzans 


ASTONISH THE 
yo cinairtataninall WORLD. 











Th Out 
ony Metal. S| WHIP west, | 
They require No Pi pom 
= Lubricant. 


They are Noiseless 
and Clean. 


NEW PROCESS RAW HIDE CO., 


PATENTEES AND SOLE MANUFACTURERS, 





ae 
Pat. Friction Pulleys. 
“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R.I1., U.S. A. 


pale FRICTION CONE CO. 


HANGING AND STANDING 


SYRACUSE, N. Y..U.S.A. 











J. A. FAY & €0., 


Offices, FRONT & JONN STS., Cincinnati, 0., U. 8, As 











MAKERS OF — CONES, 
Wood-working @ Pla wapers avi sizes. 
Machinery @| Shas oc orn Fay gga 


No. 85 WATER STREET: 


FOR ANY PURPOSE. BOSTON, MASS. 








“Grand Prix " Paris, 
Highest Awards Chicago. 


WORKS 


Boston, Mass. 


BOSTON 


35 Hartford St., 








_ | PRINTED MATTER 
= oN 
| 





Book on Gears, 170 Illus tratio ns. $1.00. Job Gear Cutting 
APPLICATION, of all kinds, Spur, a eve Spiral, Ratche st, Ww. orm-Rack, 
Elliptic, Index Plate Noisele ‘ibe eo 2ars,etc. Very 

small ¢ r large. Se “ee for Caté “" aie 1100 sizes of Gears. 





FROM 1 TO 40,000 POUNDS WEIGHT 
Of Open Hearth, Chester or Bessemer Steel. 
True to Pattern. Sound. Solid. 
CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 


Cross Heads, Rockers, Piston-Heads, ete., for Locomotives 
Steel Castings of Every Description. 


( AS T N f CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelohia, Pa 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
} ‘‘Clipper’’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & CO., 211 Race St., Phila., Pa. 


CATALOCUE FREE ON APPLICATION. 


. DRY STEAM. MOFFET PORTABLE DRILL. 















UNSURPASSED . Weighs 42 lbs. and 

ASA 2 Geis Feats # to 

"eae s Centrifugal REAMER *) a 
Steam Separator. 5 — 

— L Runs with Steam 


‘or Supplying Clean and Dry Steam 
© Engines, Dr ses, etc, 


Will work in any 
position. 


—oR— 


aM Compressed Air. 







Manufactured by 


sag UG. TIMOLAT, 


89 & 91S. Fitth Ave. 
NEW YORK 


KEYSTONE ENGINE 3 & MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia. 


Send for Circular, 











WATT §. CAl MPBELL Co.* 


"MANUFACTURERS, Y REWBRK, NJ ys 
SOF IMPROVED = ~= ae ec 
CORLISS. STEAM ENGINES @\GS5. 

TN FULL VARIETY 


[emecere PURNTS™ 





















ConTRACTS 
TAKEN FOR 


m FRICK COMPANY, 


ECLIPSE. CORLISS ENGINES, 


40 TO 2,000 H.P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 


) ae 


}) WESTON ENGINE CO., 
PAINTED POST, 
REPRESENTATIVES. 
Pm bee i & ¢ cb sn 
Scrante moe app! eit chi ine 
= iff i-Ri ell Ce 82 Ls ive St., Ch 
°M. Sciple & Co ‘3d & Arch Sts Phila Pa 





WAY a ‘wipaais 






(Tandem Compound.) 





AUTOMATIC 
ITIGIt SPEED 


WESTON eons, 


HIGH PRESSURE BOILERS "Sef 2840 


AND 


COMPLETE POWER PLANTS “Me 














» N. ¥. City. 
+ 4 Soran atin 





38 Cc renee | Street, New York City. 
218 South Cr - : es Cntengo ll. 
eee liver 8 tre Ma 

518 Arch Stree st Philadelphia Pa. 








& SaaESWER. 


(INCORPORATED. ) 


VERTICAL, HORIZONTAL, MARINE 


— AND— 


be HOISTING | ENGINES, ’ 


VERTICAL AND HORIZONTAL BOLLERS, 
. WRITE FOR CATALOGUE AND PRICES, 
116 ‘Eaborty St., NEW YORK. Factory at READING, PA, 








42 S. Clinton St., CHICAGO. 





PT LANE & BODLEY C0. 


CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 


(Turned) (Strong od prop 


SPECIAL STANDS FOR HEAVY SHAFTING. 


CORLISS ENCINES, 
Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 


a Gonbiwsero 9 


HANDSOME CATALOGUE ON 
RY ut CONOVER MFG.CO. 39 Corrianor SLNY. 


NDENSE 
BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1803, inclusive, may 
still be obtained, but must be ordered soon, as 
our stock is nearly exhausted Price, unbound, $3.00 per 
volume postpaid Bound in cloth, $4.00 mm Z volume iparchaser 
paving freight or express charges), No separate ek numbers prior t 
1893 ure now carried in’ stock Only c nlere vi Sie Ss furnished prior te 1893, 


AMERICAN MACHINIST, 203 leaacihiiiaae. New York. 





self-oiling 

















A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, 


HANGERS, Etc. 


Estimates and Plans fur- 
nished for transmitting 






Power by 


Friction Clutch Couplings. thi as 
| D 
STEAM Sih SIRENS, *>VERTICAL 
mr ea SHAFTING. 


17 Dey St., New York. © 








>" Also for Erecting same, 








20 AMERICAN MACHINIST 


Juty 19, 1894 








ROWN & SHARPE MFG. CO., Providence, R. I. 


UNIVERSAL CRINDING MACHINES. 








i 





a. - oe j % 





















































Universal 








Work ground on the No. 3 
Grinding Machine. 


cm EN meer: CK & HICKMAN, 280 Whitechs - os - ee Li — By 

ERMANY~—SCHUCHART & SCHUTTE 39 an erstr: , Berlin, C. (Small 
To ols). 

¢RMANY—G.DIECHMANN An cherstr, 5 Berlin, W. hg 

aan CcE— FENWICK FRERES rey 0., 21 Riu oii artel: Pa 

FRA cr— 4 G. KREUTZBERGER, 140 & a. Ne ily Pute: aux (Seine). 

Cane: “FRED. A. RICH, 23 So. Ss 

New Vota Gamef, G. KRE TSCHME a 136 featise St., Room 503. 












COMPLETE LABOR-SAVING or . ENTS. 


CHICAGO, PITTSBURGH, 
PHILADELPHIA, 


BOSTON, 


NEW YORK, 





=—!2 a 
NO. 2 HYDROSTATIC PR i? 


NILES TOOL WORKS « co., 


HAMILTON, 
OHIO. 











To Those Interested In, or Using Valves: 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo ts, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
f orlow pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, Chicago. 


BEMENT, MILES & CO.., PHILADELPHIA, PA. 


MANUFACTURERS OF 


METAL WORKING MACHINE TOOLS 


For RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS, ROLLING MILLS, STEAMFORGES, 
SHIP YARDS, BOILER SHOPS, BRIDGE WORKS, ETC., ETC. 


STEAM HAMMERS, 
STEAM and HYDRAULIC RIVETING MACHINES, 


SPUR-Geared aud 
SPIRAL-Geare, 22 B 
25 SIZES. 


MANUFACTURED BY 


The G. A. GRAY CoO., 


477-483 Sveamore St., CINCINNATI, O. 
New Yorn Store, 121 LIBERTY STREET. 


» THE GARVIN MACHINE 00, 


MANUFACTURERS OF 


. UNIVERSAL 
“Cutter and Tool Grinders, | @ 


PLAIN AND UNIVERSAL MILLING MACHINES, 


SCREW MACHINES, TAPPING MACHINES, GEAR CUTTERS, 
HAND LATHES, DRILL PRESSES, SPRING COILERS, ETC. 


SPECIAL BICYCLE MACHINERY. 


ALSO DEALERS IN 


METAL WORKING MACHINERY 


OF ALL KINDS, 
Over 600 Various Machine Tools for Immediate Delivery. 


Laight and Canal Streets, - New York. 





New York, 





















The PRATT & WHITNEY CO,, Hartford, Conn, 


MANUFACTURE JO ROP HAMMERS, 


Punching and Trimming Presses, Forging 
and Trimming Dies, 


Die-Sinking Machines, Hand Bolt Heading Machines, 

a ROLL GROOVING MACHINES FOR FLOUR MILL USE, 

s Spiral Shear Punches, Solid Adjustable and 
ye Opening Die Bolt Cutters. 

Description and Prices Furnished on Application. 


New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 908 WASHINGTON STREET, CHICAGO, ILL. 











PATENT BELT CLAMPS. 


EIGHT SIZES, 
FROM 
8 TO 36 INCHES. 


The BILLINGS & SPENCER C0., 


: HARTFORD, CONN. 
Chicago Office, 17 8. CANAL STREET. 


Eneland—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. 
France—L. R OFF O, 58 Boulevarde Richard Lenoir, Paris. Russia—J. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


Fr SCREW MACHINES 


== FIVE — 


























IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 































a MANNING, MAXWELL & MOORE 
ae 
a nes : RALLMAY and TO and Dealers in all kinds ot 
et xacmnrsts” TOOLS - SUPPLIES. 
be 52:5 
re & 
a ES 
. aed iz 
> \ | The Celebrated 
® F. E. REED 
Oo S| 16-inch Swing 
TT] ( Engiue Lathe. = 
o ( 111.119 LIBERTY 9T,, NEW YORE, 





We carry the largest lize of Tools and Supplies in the City. 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, " 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 








J. M. ALLEN, PRESIDENT 
WM. B FRANKLIN, Vics-PrEsIpEnt. 


” DROP FORGINGS F. B. ALLEN, Seconp VicE-PRESIDENT. 
eet Ee wORNeRS VISES — J. B. PreRcE, SECRETARY & TREASURER. 


\THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


Nees , ACME BOLT & RIVET HEADERS, 


ia) WYMAN: GORDON 


WORCESTER, MASS. 



















PAT, DEC. 5, 1882. 
AT. DEC, 4, 1888. 
AT. AUG, 25, 1885, 


Acme Single and Double Automatic 





BOLT CUTTERS, 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PI PRIGES 


In order to reduce our stock, we offer 16’. 18’, 21 and 24’ engine lathes, 16’, 22”. 
24" and 27” planers, 10’, 12” and 15” speed lathes, 15’ and 20” turret lathes, at a good 
discount from former prices, 

We also have a few 16’ and 18’ second hand engine lathes, in good order, and of 


“THE HENDEY MACHINE CO., Torrington, Conn. 


= J.M.CARPENTER = e = aed a=: = —_ = 

















Also51.N. 7thSt, - Philadelphia, Pa. 


PAWTUCKET.R.I. HM APS 7 DIE 
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